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Preface

Project 95-070-00  was initiated in FY 1996 in response to the Northwest Power Planning
Council’s (NPPC) desire to confirm delivery of water designated for use in flow augmentation in
the lower Snake River since 1991 and evaluate its effectiveness to provide water for juvenile
salmon and steelhead migrants. This effort addresses measure 5.2D.3 of the 1994 NPPC Fish and
Wildlife Program and the biological need to ensure that the water requested under the National
Marine Fisheries Service’s (NMFS) Biological Opinion on the 1994-1998 Operation of the
Federal Columbia River Power System (BIOP) is being delivered in the form of flow
augmentation for anadromous fish.

The three originally planned phases of Project 95-070-00  are: Phase I - Document the magnitude
and timing of water released for flow augmentation below Hell’s Canyon and from Dworshak
Reservoir. Assess effects on ESA stocks in the Lower Snake River; Phase II - Reconstruct the
pre-development hydrograph for comparison with the contemporary hydrograph. Describe and
compare the distribution and timing of wild ESA salmon stocks pre- and post-development.
Assess the extent to which re-establishing a pre-development hydrograph would be advantageous
for contemporary populations; and Phase III - Apply some as yet unidentified economic model to
assess the economic consequences of flow augmentation.

The management implications of this project include: 1) determine if the water management
network within the Idaho State borders is providing the flow augmentation called for in the
NPPC plan and the NMFS BIOP; and 2) provide an assessment of the effects on ESA-listed
salmon stocks in the Snake River Basin.

The following report presents the results of the Phase I effort. The conduct of Phase II and Phase
III analyses are dependent on support from NPPC and/or NMFS and the regional prioritization
process to proceed.



Executive Summary

The purpose of this evaluation was to estimate the volume and shape of flow
augmentation water delivered in the Snake Basin during the years 1991 through 1995, and to
assess the biological consequences to ESA-listed salmon stocks in that drainage. HDR
Engineering, Inc. calculated flow augmentation estimates and compared their values to those
reported by agencies in the Northwest. BioAnalysts,  Inc. conducted the biological evaluation.

During the smolt migration period in the years 199 1- 1995, the total volume of flow
augmentation (FA) water released from storage reservoirs in the Snake Basin increased
substantially from a low of 1.35 million acre-feet (maf) in 1992 to a high of 2.56 maf in 1994.
The contribution from the upper Snake River exceeded the 427,000 acre-feet (427 kaf) target
requested by the Northwest Power Planning Council (NPPC) and National Marine Fisheries
Service (NMFS) in four of the five years. In addition, in three of the five years, water that could
reasonably be classified as flow augmentation was released during September after 3 1 August, the
designated end date for the smolt migratory period. If that September water were included in the
accounting, then the 427 kaf target volume was satisfied in all years, and the annual flow
augmentation volume delivered would range from 1.5 5 to 2.56 maf.

During the years 199 1- 1995, the water management strategy changed. The allocation of
water shifted  from predominantly targeting spring migrants to emphasizing summer-migrating fall
chinook salmon. In 1991,  74% of the flow augmentation water was released prior to 21 June. By
1995, only 35% of the augmentation occurred during that same period, with the complement
released during the summer period ending 3 1 August. Typically,. flow augmentation was
insufficient to sustain flow targets at Lower Granite Dam as specified in the National Marine
Fisheries Service Biological Opinion. Even so, during the spring, 1991-1995, flow augmentation
increased water velocities through Lower Granite Pool an average of 3-13%. During the
summer, flow augmentation contributed a much higher proportion of the net water velocity
through the pool, increasing it by an estimated 5-38%.

In all years, the majority of the wild spring/summer chinook index populations and wild
steelhead passed Lower Granite Dam coincidentally with some amount of flow augmentation.
However, the volumes they encountered were quite variable across and within years, as evidenced
in Figure 11. For subyearling fall chinook, co-occurrence between passage timing at Lower
Granite Dam and flow augmentation generally increased throughout the years examined, from a
low of 30% in 1992 to a high of 9 1% in 1995. Similarly, flow augmentation volumes encountered
by migrants as they were passing Lower Granite Dam were quite variable.

We used several smolt passage models to assess the effects of the FA provided each year
on smolt migration speed. The models yielded different predictions regarding the magnitude of
change in smolt travel time attributable to FA. The CRiSP model predicted small to negligible
changes in yearling chinook and steelhead travel time from Lower Granite Dam to McNary Dam,
as attributable to FA. The decrease in travel time compared to base flow conditions (absent
augmentation), does not exceed one day. Expressed as the mean percentage decrease in travel



time each  year, estimates ranged from O-5%  for yearling  chinook  and O-6% for steelhead,  over the
five years. The Berggren and Filardo models (1993) for spring/summer chinook and steelhead
predicted greater reductions in travel time as associated with flow augmentation. This was
particularly  evident  in 1992,  when  base flows  were particularly  low.  Across the  five years,  the
decrease in travel time attributable to FA relative to base flows, was higher than that predicted by
CRiSP, ranging from approximately 5- 16% and 6- 17% for spring/summer chinook and steelhead,
respectively.

For subyearling fall chinook salmon, the models we selected yielded predictions even more
disparate than was the case for spring migrants. The CRiSP model predicts small to negligible
changes in smolt travel time through LGR Pool as associated with summer FA. Typically there is
no measurable reduction in travel time except for some late migrating groups, where a one day
decrease was predicted. The USFWS model we selected (Connor et al. 1994a) presents a
contrasting picture. The change in travel time due to FA is substantive. This is particularly
evident in July 1992 when FA water comprised much of the total river flow. The model predicted
that FA decreased travel time from approximately 34 days (as predicted under ambient runoff)  to
19 days. The USFWS model predicts that FA reduced travel time for the index fish greatly, by
19-45% in 1991-1995 (Figure 20). However, later versions of the model as reported by Connor
et al. (1994c and 1996) indicate no association between flow and travel time. No consistent
characterization describing fall chinook migratory responses to environmental conditions has yet
been adopted.

Our ability to translate smolt migration speed into predictions of smolt passage survival
was limited. CRiSP  was the only model that was readily available to us for use in this study. We
would have preferred to have used an additional tool, to provide a basis of comparison. For
yearling spring chinook, the predicted change in smolt survival attributable to FA in any year was
small, and consistent with travel time predictions. The net increase in survival due to FA for
spring-migrating species from the head of Lower Granite Reservoir to Ice Harbor Dam, ranged
from about 0.5 to 3 percentage points. For subyearling  chinook the change in survival was
similar, ranging from about 0.5 to 2 percentage points.

Time series, multiple regression and visual analyses suggest that FA releases from
Dworshak are significantly correlated with reduced water temperature downstream as far as
Lower Granite Dam. Our study could not document such a relationship for releases from Hell’s
Canyon. Indications are that releases  from Dworshak could  be used  to keep  water temperatures
in the  Clearwater  River and Lower Granite  Pool  below  20°C during  the  warmest summer  periods.
This could reduce fish predation on smolts and may reduce thermal stress.
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1. INTRODUCTION

Since 1983, with the establishment of the Fish Passage Center (FPC), flow augmentation
(FA) has been used as a tool to improve downstream, migratory conditions for smolts through the
impoundments on the lower Snake River. Over the years, volumes dedicated to that purpose
have steadily increased. Water management has become increasingly important as a mitigation
strategy since the National Marine Fisheries Service (NMFS) listed several Snake River Salmon
stocks as threatened or endangered (NMFS  1992) under the Endangered Species Act (ESA;
United States Fish and Wildlife 1988). In the early 1990’s,  as depressed Snake River salmon
stocks received increased attention, the Northwest Power Planning Council (NPPC) requested
that 427,000 acre-feet (427 kaf) of water from the Upper Snake River be provided to supplement
passage. Subsequently, the NMFS, with the support of the NPPC, has requested that the
operation of storage reservoirs upstream from Lower Granite Dam (LGR) be modified to provide
specific water volumes dedicated to augment river discharge volumes.

In the Biological Opinion (BIOP; NMFS dated 2 March 1995) NMFS restated, endorsed
and extended pre-existing flow targets at Lower Granite Dam: 85 kcfs (i.e., 85,000 cubic feet per
second) for the spring (i.e., 4/10 - 6/20);  50 kcfs for the summer (i.e., 6/21 - 8/3 1). These two
time frames generally define the downstream migratory period for salmonid stocks in the Snake
River. In an effort to achieve the flow targets, NMFS also specified that the Bureau of
Reclamation shall continue to provide 427 kaf of water from the upper Snake River Basin, as
previously identified by the NPPC in their “Strategy for Salmon.” The upper Snake River Basin
provides only part of the total flow augmentation for the Snake River; additional water is
provided from Dworshak Reservoir on the North Fork of the Clear-water River.

The purpose of this study is to estimate the volume and shape of flow augmentation water
delivered in the Snake Basin, and to assess the biological consequences to ESA-listed stocks. The
study has two components: water accounting and biological evaluation. HDR Engineering
calculated the water volume estimates and BioAnalysts,  Inc. conducted the biological evaluation.
The study period includes the years 199 1 - 1995.

The biological evaluation treats several issues. Initially, we examine the extent to which
the flow augmentation coincided with the passage of ESA-listed salmon stocks. The biological
evaluation also describes the effects of flow augmentation on water velocity, associated smolt
travel time and the linkage to smolt survival. Additionally, we describe the change in water
temperature as related to flow augmentation, and the biological implications.

(1)



2. METHODS

2.1 Water Accounting

2.1.1 Estimating Flow Augmentation Volumes:
HDR computed daily estimates of the flow augmentation volumes released through the

Clear-water  and Upper Snake Rivers from the Dworshak and Brownlee reservoirs, respectively.
Flow augmentation (FA) is the volume of water released from storage reservoirs intended to
increase total river discharge above base levels for improving migratory conditions for salmon
stocks in the lower Snake and Columbia rivers. Flow volumes were indexed at the Peck gaging
station on the Clear-water River and at the Hell’s Canyon gaging station on the Snake River. Flow
augmentation at each gaging station (i.e., Peck and Hell’s Canyon) was quantified daily, summed
and immediately credited as augmentation available for smolt passage at Lower Granite Dam.
HDR-estimates of flow augmentation were computed independently and compared with estimates
computed by Bonneville Power Administration (BPA) and Idaho Department of Water Resources
(IDWR). Details regarding HDR water accounting can be found in Appendix A.

2.2 Biological Evaluation

2.2.1 Migrational Timing and Water Delivery:

In each of the five years various indices were used to illustrate the coincidence between
flow augmentation indexed at Lower Granite Dam and passage of wild smolts from ESA-listed
stocks. Wild steelhead were also included in this report as they are a species of special concern
and are receiving consideration for listing under the ESA. The data source(s) for each stock are
as follows:

a) Wild spring/summer yearling chinook - Smolt passage was indexed using the Passive
Integrated Transponder tagged (i.e., PIT-tagged) composite reported by NMFS
(Achord et al. 1996). The data were reported as the percent passing Lower
Granite Dam for each three-day interval from 1 April to 30 July. Daily estimates
of passage were computed using a two-step process. First, linear interpolation
was used to estimate daily passage from adjacent three-day estimates. Second, all
interpolated values were divided by three to change the three-day measures to
daily measures.

b) Wild steelhead  - Smolt  passage indices  (SPI) were obtained  from the FPC based  on
non-fin-clipped smolts observed at Lower Granite.

c) Wild fall subyearling chinook- Two indices were used; the subyearling  chinook passage
index reported by the FPC, and naturally-produced fall chinook PIT-tagged in the
Snake River. PIT-tag data were provided by Billy Connor of the U.S. Fish and
Wildlife Service (USFWS). The FPC passage indices are a mixture of wild fall

(2)



chinook and small spring/summer chinook salmon, but are presumed to represent
primarily fall chinook passage. Before 1993 some unknown fraction of hatchery
spring/summer chinook were likely also included in the index. From 1993 on, all
hatchery chinook released in the basin were fin-clipped to confirm their origin and
distinguish them from ESA stocks.

d) Wild sockeye - The passage of wild Snake River sockeye salmon was indexed at LGR
Dam using PIT-tagged wild smolts emanating from the upper Salmon River. The
data were extracted from PIT Tag Information System (PITAGIS) on 12
December 1996.

Passage indices were expressed as empirical probability density functions. These density
functions were then compared with the HDR-computed flow augmentation to determine the
proportions that co-occurred with FA at LGR Dam. On any day, the estimate of FA was the
difference between the actual river discharge and the HDR-computed base flow.

2.2.2 Water Velocity:

We examined two tools for use in predicting the change in water velocity attributable to
flow augmentation: the HEC-2 model constructed by the Corps of Engineers (model output
provided by Les Cunningham, COE) and the water travel time routine embedded in the Columbia
River Salmon Passage (CRiSP) model (Anderson et al. 1993). The response zone was Lower
Granite Pool from the head of the pool near Lewiston,  ID to the dam. We constructed the water
particle travel time (WPTT)/flow relationship using HEC-2 model output. Estimated WPTT for
the 3 1.7 mile reach was converted into an average velocity and plotted against flow.

For each year, we ran four flow files through the CRiSP model: the actual river discharge
as calculated by the COE at Lower Granite Dam, and three separate estimates of what the base
flows would have been absent flow augmentation (i.e., the HDR, BPA and IDWR estimates
described previously in Appendix A). The difference between the actual flows and the base flows
is the change in velocity attributable to flow augmentation. We expressed the information two
ways: as the mean water velocity through the pool during the spring and summer migration
periods, and as the mean percent increase in water velocity attributable to flow augmentation
during the spring and summer migration periods separately.

2.2.3 Smolt Travel Time:

Three different models were used to examine the estimated effects of flow augmentation
on travel time. The different models are not directly comparable because they are formulated for
different reaches, for different species, often using different stock/tagging data, and sometimes
using different metrics for defining the central tendency of the passage distribution. However, we
are more concerned with the relative change in travel time attributable to flow augmentation,
rather than absolute values predicted by the various models.



Smolt travel time was predicted using the actual flows at Lower Granite Dam each year
and these estimates were compared with predicted values obtained using the HDR-estimated base
flows. The difference yields the decrease in travel time attributable to flow augmentation. In the
modeling analysis, separate groups were released on three different dates to characterize early,
middle and late migrants each year (Table 1).

Table 1: Release dates of modeled experimental groups used in the simulations for the
three stocks.

I Spring/Summer Steelhead Subyearling
Chinook Chinook

Early 10 April 15 April 15 June

Middle 1 May 10 May 10 July

Late 25 May 1 June 5 August

The CRiSP model was used to analyze all three species. The model used
parameterizations based on these stocks: Snake River wild yearling chinook, subyearling chinook
migrating between Rock Island and McNary dams, and Dworshak hatchery steelhead (Josh
Hayes, CRiSP modeler, pers. comm.). The latter two stocks were selected since corresponding
data for wild Snake River stocks is limited. In the CRiSP model, river conditions including river
discharge change in daily time steps.

We used the bivariate models reported by Berggren and Filardo (1993) to estimate the
median travel time of yearling spring/summer chinook and steelhead from Lower Granite Dam to
McNary Dam (MCN), as related to flow. In contrast to CRiSP, where daily flows were used, we
applied the mean flow at Ice Harbor Dam for the period following the release date until 50%
passage had occurred. Estimated flows at Ice Harbor were obtained using CRiSP.

As an alternative to the CRiSP characterization of fall chinook, migration rate (MR) was
also estimated using a more flow-sensitive model, as reported by Connor  et al. (1994a):

MR(kmld)  = -24.26 + 0.184 Flow (kcfs)+ 1.073 Release Temperature  (O C) +
0.052 Size at Release(mm).

This equation relates the migration rate of subyearling  fall chinook through Lower Granite Pool
to flow at Lower Granite Dam. The PIT-tag data used to construct this relationship were
obtained from wild fall chinook tagged in the Snake River upstream from Lower Granite, which
were recovered at that dam. Fish traversed both free-flowing and reservoir habitat en route to the
detection site. In our analyses we held fish size and water temperature constant at 90 mm and

(4)



17” C, respectively. Flow was indexed as the mean over the period the fish were at large (as
determined by the mean travel time). The migration rate was converted into travel time over a
pool length of 5 1 km (3 1.7 miles).

2.2.4 Smolt Survival:

The only model readily available for use in estimating smolt passage survival was the
CRiSP model. Although we would have preferred to use an additional model to characterize the
contrasting regional theories regarding smolt passage survival, we were unable to access any
other models. The survival was estimated using the same fish as those released to estimate travel
time. Thus, smolt survival was predicted using the actual flows at Lower Granite Dam each year
and these estimates were compared with predicted values obtained using the HDR-estimated base
flows. The difference yields the increase in survival attributable to flow augmentation. In CRiSP,
mortality increases with increasing predation and increasing nitrogen saturation. Predation is
positively correlated to both travel time and temperature; nitrogen saturation is positively
correlated to spill. This suggests that summer FA could be beneficial if it decreases both the
water temperature and the travel time, but does not increase spill.

2.23 Temperature:

Water temperature is an important environmental variable influencing salmon survival.
Excessively warm temperatures put both juvenile and adult salmonids  at risk in terms of either
species-specific thermal tolerance limits or increased predation of juveniles. Water releases
associated with FA not only increase flow through the region, but also have the potential to affect
the temperature downstream. The extent to which flow augmentation actions affect water
temperature, particularly during the summer, is of concern. A detailed analysis would require that
a water mixing model be constructed. This is beyond the scope of this study. We used both
visual and statistical methods to evaluate the impact of augmentation on temperature at Lower
Granite Dam during out-migration timing. Unfortunately, either of these approaches suffers from
the the fact that changes due to forces unrelated to augmentation cannot be separated from
changes due to the augmentation except by assumption.

The most basic approach to evaluate the impact of augmentation on temperatures
throughout the system was to examine the water temperature visually at various points along the
river to see if drastic changes in temperature were evident in the time series following
augmentation. A more analytical approach to evaluate the impact of augmentation on
temperatures was to construct time series of the water temperature at Anatone,  Peck and Lower
Granite for years before augmentation and compare these time series to time series during years
with augmentation. To examine this possibility, the data were analyzed using two statistical
techniques. One approach ignored the time series construct and analyzed the data with multiple
regression. The other approach incorporated the time series construct of the data, and analyzed
the data using autoregression and an interventive transfer function (Kendall and Ord 1990).

(5)



Water temperature data at Anatone gage, Peck gage and Lower Granite Dam were
collected for 198 l-l 995. Using the years 198 1- 1990, the mean daily mean temperature at each
location was computed. These years were assumed to represent the baseline for temperatures
along the Snake River with minimal to no FA. In actuality, there were FA releases provided
during the spring of some years, but the volumes, and thus the potential impact, were much
reduced prior to 199 1. The years 199 1- 1995 were not used in computing the baseline mean
temperatures because temperatures during these years could have been affected by high-volume
releases of FA (i.e., the intervention). Using the mean daily mean temperature, the entire time
series was differenced to remove any trend. The differenced time series was used as the response
variable in both the multiple regression and the time series approach. Data were blocked by year
to reduce the error variability in the analysis.

Two predictor variables were created using the FA. FA was quantified as either the
amount released or the percentage of the release that was FA on a given day. To determine
whether the impact of FA was consistent throughout the NMFS BIOP period, the effects during
the spring and summer were estimated separately. To determine whether the impact of FA was
consistent across years, the interaction of season and year was included in the models.

2.2.5. I Multiple Regression Approach

Using the differenced time series as the response variable, a linear model was fit to the
FA metric. The resultant model equation was:

Y,=P,Y”y]+P, seasonal FA, + PJ k (year]  *seasonal FA,)I

where

yt = Daily mean temperature deviation,

yearj = Blocking factor for years 199 1- 1995, and

seasonal FA, = FA metric partitioned by season (i.e., spring versus summer).

2.2.5.2 Time Series Approach

Using the differenced time series, an autoregressive model was fit using only the
previous time step (i.e., AR( 1)) as the predictor. Using the residuals of the AR( 1) model, the
impact of FA on the time series was examined. The complete model equation was:

Yl=PlYt-1 +P/YearJ+p, seasonal FAk+pJ  #earl *seasonal FAk)7

(1)

(2)

(6)



3. RESULTS

3.1 Water Accounting

3.1.1. Estimating Flow Augmentation Volumes:

Total flow augmentation delivered from the Snake and Clear-water  rivers during 10
April-3 1 August, as indexed at LGR, ranged from 957.7 to 2560.3 kaf over the five years (Table
2). HDR-estimates  of FA were lower than those calculated by either BPA or IDWR in all years.
The differences were due to discrepancies in FA water volumes estimated as discharged from
Dworshak Reservoir. Details regarding the basis for the different estimates are presented in
Appendix A (HDR Report).

Table 2: HDR-estimates of water volumes (kaf)  released for the purpose of improving river
condition for salmon and steelhead in the impounded lower Snake River. The NMFS
Biological Opinion (BIOP) migratory period as indexed at Lower Granite Dam extends
from 10 April through 31 August.

Upper Snake River Dworshak Reservoir

BIOP Sum
Period Sept. Total I BIOP Sum

Period Sept. Total

1991 246.4  200 .1  446.5 711.3 520.1 1231.4

1992 248.6 0.0 248.6 1099.9 200.0 1299.9

1993 526.8 0.0 526.8 1471.1 0.0 1471.1

1994 755.9 0.0 755.9 1804.4 0.0 1804.4

1995 428.4 89.0 517.4 1961.2 0.0 1961.2

Total at Lower Granite Dam

BIOP Sum
Period Sept. Total

957.7 720.2 1677.9

1348.5 200.0 1548.5

1997.9 0.0 1997.9

2560.3 0.0 2560.3

2389.6 89.0 2478.6

Were the flow volumes (42 7 kaf) as requested in the NMFS BIOP delivered from the upper Snake
River Basin?

HDR estimated that the 427 kaf was delivered from the Upper Snake River during the
smolt migration period (10 April-3 1 August) in 3 (1993-l  995) of the 5 study years (Table 2). In
1991 and 1992 that volume was not provided before 3 1 August. However, additional water,
classified as flow augmentation by some parties, was also released during September in 1991 and
1992 as part of an adult passage/water temperature regulation experiment. In 199 1, the inclusion
of this September water provided a total of 446.5 kaf that could justifiably be considered as fish-
passage related. Also, in 1995 HDR identified an additional small parcel of water released from

(7)



Hell’s Canyon Dam that they, but no other party, characterized as FA. Water released during
September was beyond the NMFS designated smolt migration period; after the vast majority of
juvenile chinook migrants have moved seaward. Thus, September releases were not used in our
biological analyses. Furthermore, no empirical data have been collected that describe the
response of adult salmon to those September releases, nor has any party developed an adult
passage model that could be applied to assess potential effects.

3.1.2 Timing and Shape of Flow Augmentation Water Delivered from Hell’s Canyon and
Dworshak Dams:

Using the water files assembled by HDR, we plotted the daily flow augmentation
volumes as indexed at Hell’s Canyon Dam on the Snake River and the Peck gage on the
Clearwater  River, as calculated by HDR, BPA and IDWR. As noted by HDR in Appendix A, the
three parties calculated different FA volumes provided from Dworshak Reservoir, which is
evident in the Peck gage graphs (Figures l-5). For the years 1991-1993, the estimates provided
by the three groups are obviously disparate. In later years, the three estimates of the volume and
shaping of FA from Dworshak are nearly identical.

The proportion of total FA water released during the spring and summer periods has
shifted  dramatically from 199 l- 1995. In 199 1 and 1992, FA was heavily weighted toward spring
migrants. In the later years 1993-1995, there has been a tendency to emphasize the use of FA
during the summer migratory period. Using the FA volumes calculated by HDR, in 1991 and
1992 respectively, 74% and 67% of all FA were released before 21 June (Table 3). In the
subsequent years, 1993-1995, the proportion of all FA water released in the spring decreased
substantially to 26%,  44% and 36%, respectively (Table 3).

Table 3: Percent of total FA released during either the spring (10 April - 20 June) or the
summer (21 June - 31 August) period using HDR-estimates.

1991

1992

1993

1994

1995

Spring Summer

74 26

67 33

25 75

44 56

35 65

(8)
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Figure  1: Daily river flows (uppermost bold, solid line) for the Upper Snake River (as measured at Hell’s Canyon),
Clearwater  River (as measured at Peck, ID Gage) and Lower Granite Dam (as calculated by HDR) for 1 April to 31 August
1991. Three estimates of the flow augmentation water (lower dashed lines) and corresponding release dates as measured
at Hell’s Canyon and Peck, ID gages are indicated. In the bottom graph, the sum of the Snake and Clearwater  flow
augmentation releases are displayed.
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Figure 2: Daily river flows (uppermost bold, solid line) for the Upper Snake River (as measured at Hell’s Canyon),
Clearwater River (as measured at Peck, ID Gage) and Lower Granite Dam (as calculated by HDR) for 1 April to 31 August
1992. Three estimates of the flow augmentation water (lower dashed  lines) and corresponding release dates as measured
at Hell’s Canyon and Peck, ID gages are indicated. In the bottom graph, the sum of the Snake and Clearwater  flow
augmentation releases are displayed.
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Figure 3: Daily river flows (uppermost bold, solid line) for the Upper Snake River (as measured at Hell’s Canyon),
Clearwater  River (as measured at Peck, ID Gage) and Lower Granite Dam (as calculated by HDR) for 1 April to 31 August
1993. Three estimates of the flow augmentation water (lower dashed lines) and corresponding release dates as measured
at Hell’s Canyon and Peck, ID gages are indicated. In the bottom graph, the sum of the Snake and Clearwater flow
augmentation releases are displayed.
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Figure  4: Daily river flows (uppermost bold, solid line) for the Upper Snake River (as measured at Hell’s Canyon),
Clearwater River (as measured at Peck, ID Gage) and Lower Granite Dam (as calculated by HDR) for 1 April to 31 August
1994.  Three estimates of the flow augmentation water (lower dashed lines) and corresponding release dates as measured
at Hell’s Canyon and Peck, ID gages are indicated. In the bottom graph, the sum of the Snake and Clearwater flow
augmentation releases are displayed.
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Figure 5: Daily river flows (uppermost bold, solid line) for the Upper Snake River (as measured at Hell’s Canyon),
Clearwater River (as measured at Peck, ID Gage) and Lower Granite Dam (as calculated by HDR) for 1 April to 31 August
1995. Three estimates of the flow augmentation water (lower dashed lines) and corresponding release dates as measured
at Hell’s Canyon and Peck. ID gages are indicated. In the bottom graph, the sum of the Snake and Clearwater flow
augmentation releases are displayed.



3.2 Biological Evaluation

3.2.1 Migration Timing and Flow Augmentation Timing:

Generally, wild spring/summer yearling chinook, wild steelhead, and Snake River
sockeye encountered the spring flow augmentation. Subyearling fall chinook were the primary
stock that encountered the summer flow augmentation (Figures 6 - 10).

For all years examined, more than 60% of the wild spring/summer chinook index
populations and wild steelhead passed Lower Granite Dam coincidentally with flow augmentation.
However, the co-occurrence was greatest in 1994 (Table 4) when greater than 95% of both
stocks encountered FA. The proportion of sockeye coincidental with augmentation was quite
variable (range = 1 l%-95%)  with highest coincidence in 1994 when 95% of this stock
encountered FA while passing LGR Dam. For subyearling fall chinook, co-occurrence between
passage timing at Lower Granite Dam and flow augmentation generally increased throughout the
years examined, as increasingly higher proportions of the total FA was shifted into the summer
period (Table 3).

Table 4: Percentage of annual smolt passage that co-occurred with flow augmentation at
Lower Granite Dam.

1991

1992

1993

1994

1995

Spring/Summer
Chinook’

60.0

89.2

86.7

97.9

66.5

Steelhead Sockeye3

60.8 30.0

77.9 81.8

68.7 66.7

94.8 94.9

61.4 11.1

Subyearling
Chinook4

35.0

29.9

84.2

64.1

91.0

1 - Based on NMFS wild spring/summer chinook PIT tagged groups (Achord et al. 1996)
2,4 - Using the Fish Passage Center’s Smolt Passage Indices for wild steelhead, composite
subyearling chinook population.
3 - Using PIT-tagged Snake River Sockeye

Although in many years a large fraction of these stocks encountered FA, the
augmentation volumes they encountered varied considerably across years and among species. No
consistent patterns are evident regarding the weighting of flow volumes for particular stocks
(Figure 11).
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Figure 6: Estimated total flow (heavy solid line in upper graphic), augmentation (fine solid line in upper graphic) and observed fish
passage (solid and dashed lines in lower graphic) at Lower Granite Dam between 1 April and 3 1 August 1991. Horizontal dashed
line in upper graphic indicates the NMFS BIOP for minimum flow in the spring and summer. Horizontal solid line in lower graph
indicates middle 90% passage of PIT-tagged wild, subyearling fall chinook. Horizontal dashed line in lower graphic indicates
100% passage of PIT-tagged wild, sockeye.
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Figure 7: Estimated total flow (heavy solid line in upper graphic), augmentation (fine solid line in upper graphic) and observed fish passage (solid and
dashed lines in lower graphic) at Lower Granite Dam between 1 April and 31 August 1992.  Horizontal dashed line in upper graphic indicates the NMFS
BIOP for minimum flow in the spring and summer. Horizontal solid line in lower graph indicates middle 90% passage of PIT-tagged wild, subyearling  fall
chinook. Horizontal dashed line in lower graphic indicates 100% passage of PIT-tagged wild, sockeye.



Estimated Flow and Timing of Fish Passage  at Lower Granite Dam: 1993

h
5

200

180

160

140

120

100

80

60

40

20

0

10 ,

II
8 .-

Figure 8: Estimated total flow (heavy solid line in upper graphic), augmentation (ftne solid line in upper graphic) and observed fish passage (solid and
dashed lines in lower graphic) at Lower Granite Dam between 1 April and 31 August 1993. Horizontal dashed line in upper graphic indicates the NMFS
BIOP for minimum flow in the spring and summer. Horizontal solid line in lower graph indicates middle 90% passage of PIT-tagged wild, subyearling fall
chinook. Horizontal dashed line in lower graphic indicates 100% passage of PIT-tagged wild, sockeye.



Estimated  Flow and Timing of Fish Passage  at Lower Granite Dam: 1994
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Figure 9: Estimated total flow (heavy solid line in upper graphic), augmentation (fine solid line in upper graphic) and observed fish passage (solid and
dashed lines in lower graphic) at Lower Granite Dam between 1 April and 31 August 1994. Horizontal dashed line in upper graphic indicates the NMFS
BIOP for minimum flow in the spring and summer. Horizontal solid line in lower graph indicates middle 90 % passage of PIT-tagged wild, subyearling fall
chinook. Horizontal dashed line in lower graphic indicates 100% passage of PIT-tagged wild, sockeye.



Estimated Flow and Timing of Fish Passage at Lower Granite Dam: 1995 
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Figure 10: Estimated total flow (heavy solid line in upper graphic), augmentation (tine solid line in upper graphic) and observed fish passage (solid and 
dashed lines in lower graphic) at Lower Granite Dam between 1 April and 31 August 1995. Horizontal dashed line in upper graphic indicates the Nh4FS 
BIOP for minimum flow in the spring and summer. Horizontal solid line in lower graph indicates middle 90% passage of PIT-tagged wild, subyearling fall 
chinook. Horizontal dashed line in lower graphic indicates 100% passage of PIT-tagged wild, sockeye. 
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Figure 11: Of those fish that passed Lower Granite Dam during flow augmentation, proportion of fish that
passed Lower Granite Dam while the estimated release of augmentation was within the range of flow
indicated along the x-axis for the years (a) 1991, (b) 1992, (c) 1993, (d) 1994 and (e) 1995. Yearling
spring/summer chinook and sockeye data are from PIT-taggd fish whereas steelhead  and subyearling fall
chinook data are from FPC smolt passage index.



To what extent did FA increase river discharge enough to achieve the N M F S  BIOP flow targets
at Lower Granite Dam?

When flow targets were realized at LGR, it was primarily due to natural runoff. Rarely
were the NMFS LGR flow targets satisfied due to the contribution of FA water. Inspection of
Figures 6-10 reveals that FA contributed to achieving the NMFS  flow targets in only one year,
during the summer migration period in 1993. However, there were obvious periods when the FA
increased the natural hydrograph considerably, e.g., brief pulses of water in 1992 (Figure 7) and
sustained discharges in 1994 and 1995 (Figures 9 and 10).

In 1992 the flows at LGR never reached the 85 kcfs spring target or the 50 kcfs
summer target (Figure 7). For practical purposes, they were not achieved in 1994 either, since
flows only reached the target for about one week (Figure 9). In all other years (1991,  1993, and
1995) the target volumes were met, but they were never sustained over the entire migratory
period. Even so, in those years when the flow targets were met, a considerable proportion of
some stocks passed LGR during periods when the NMFS targets were realized (Table 5). In
1993 and 1995, a vast majority of the spring-migrating wild stocks encountered flow levels at or
exceeding those specified in the BIOP: 64-67 % of the wild spring/summer chinook, 83-84 % of
the wild steelhead and 100% of the wild Snake River sockeye.

Table 5: Percentage of run that passed Lower Granite Dam while the flow exceeded the
NMFS BIOP minimum flow during the spring (10 April - 20 June) and summer
(21 June - 31 August).

I Steelhead

I Spring Summer Comb Spring Summer Comb

1991 43.6 0.4 44.0

1992 0.0 0.0 0.0

1993 84.4 0.1 84.5

1994 20.5 0.0 20.5

1995 83.3 0.3 83.6

Yearling Chinook

33.8 3.3 37.1

0.0 0.0 0.0

66.9 2.2 69.1

16.6 0.0 16.6

63.8 2.9 66.7

Subyearling
Chinook

Spring Summer Comb

16.8 8.2 25.0

0.0 0.0 0.0

2.5 13.6 16.0

0.0 0.0 0.0

4.5 23.4 27.9

3.2.2 Changes in Water Velocity Attributable to FA:

Sockeye

Spring Summer Comb

50.0 0.0 50.0

0.0 0.0 0.0

100 0.0 100

28.2 0.0 28.2

100 0.0 100

We compared the water velocity through Lower Granite Pool at different river discharge
volumes, as predicted by the CRiSP  and HEC-2 models. CRiSP consistently predicted lower
velocities (Figure 12). At 60,000 and 120,000 cfs the velocity difference translates to 0.37 and
0.18 days WPTT, respectively. These differences are small and of little practical concern, since
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available analytical tools function in time steps of at least one day. Therefore, in our subsequent
analyses we use CRiSP  to estimate the change in WPTT associated with flow augmentation.

The FA volumes as calculated by the three different entities (HDR, BPA and IDWR)
yielded similar estimates of WPTT through LGR Pool, during both the spring and summer
periods, across all five years (Figure 13). Since the predicted WPTT estimates were so similar,
we have selected the HDR-estimates of FA to characterize WPTT and associated smolt travel
time in subsequent analyses. The reader is reminded that for flexibility in presentation, when
displaying these types of data we may refer to the calculated base flows instead of FA estimates,

FA volume = total river discharge - estimated base flow.

During the spring, 1991-1995,  flow augmentation increased water velocities through
Lower Granite Pool an average of 3-13%  (Figure 14). During the summer, flow augmentation
contributed a much higher proportion of the net water velocity through the pool, increasing it by
an estimated 5-38%  (Figure 14). As was observed during the spring period, the proportion of the
net water velocity attributable to summer flow augmentation was greatest in 1992 and 1994. In
general, spring water velocity was approximately twice that estimated during the summer (Figure
13). The average water velocity during the spring ranged from 6.5 mi/day  in 1992, to 14.2
mi/day  in 1993. During the summer the average water velocity ranged from 2.6 mi/day  in 1992 to
7.5 mi/day  in 1995.

Did flow augmentation appreciably decrease WPTT through Lower Granite Pool?
As for net WPTT, the gains provided by FA during the spring seem modest to negligible

(i.e., 3-13%;  Figures 13 and 14). This is because ambient natural runoff is high during the spring
and the additional flow augmentation is a small additional volumetric contribution, which
translates into small changes in WPTT (Figures l-5). However, during the summer, natural
runoff is low and the change in WPTT attributable to FA can be substantial ( Figures 13 and 14).
For example, in 1994 we estimated that averaged over the entire summer migration period, FA
increased water velocity through LGR Pool by 38% above what it would have been with only
natural runoff. However, net water velocity during the summer still remains slow, averaging
about 2.6-7.5 mi/day  during the study years. This is less than half the velocity realized during the
spring migration period.

3.2.3 Changes in Smolt Travel Time Attributable to FA:

Yearling Chinook Salmon

The CRiSP  model predicts small to negligible changes in yearling chinook travel time
from LGR Dam to McNary Dam, as associated with FA. When there is a change, typically the
reduction in travel time does not exceed one day (Figure 15). Expressed as the mean percentage
decrease in travel time each year, estimates ranged from O-5%  over the five years (Figure 16).
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Figure 13: Effect of flow-augmentation on (a) water velocities and @ and c) travel times through Lower
Granite Pool (Rk 522.224 to Rk 522.173; Rm 324.139 to Rm 324.108) during the spring (10 April - 20
June) and summer (21 June - 31 August) for 1991-1995 as estimated by CRiSP.  The four columns
represent the estimated water particle time under (from left to right) observed conditions, and under base
flow conditions as estimated by HDR, BPA and IDWR  respectively.
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estimated  by HDR during the springs (10 April - 20 June) and summers (21 June - 3 1 August) 1991-l  995.
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Figure 15: Estimated smolt travel times (median) for yearling chinook under actual river
flow levels compared with the longer travel times that would have occurred absent flow
augmentation volumes as estimated from base flows calculated by HDR. The difference
between the smolt travel times estimated at actual observed flows versus the different
base flows is the benefit attributable to flow augmentation. Titles “Early”, “Mid” and “Late”
refer to the release date (i.e., 10 April, 1 May and 25 May respectively) of the experimental
group used in the model.
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Figure 16: Percent decrease (i.e., benefit attributable to flow augmentation) in estimated smolt travel times
(average of the median travel times for-each of the three release dates) for yearling chinook using base flows
calculated by HDR. The asterisk in 1993 indicates that the CRiSP model predicted no change in travel time
associated with flow augmentation.



The Berggren and Filardo relationship predicts more substantive changes in travel time
due to FA. This is particularly evident when ambient flows are low, such as in 1992, when the
decrease in travel time associated with FA was approximately one week for the late migrants
(Figure 15). Correspondingly, the relative decrease in travel time attributable to FA was higher
than that predicted by CRiSP,  ranging from approximately 516% over the five years (Figure 16).

Steelhead

As with yearling chinook, the CRiSP model predicts small to negligible changes in
steelhead  travel time from LGR Dam to McNary Dam, as associated with FA. When there is a
change, typically the reduction in travel time does not exceed one day, except for a few conditions
when a two-day reduction was predicted (Figure 17). Expressed as the mean percentage decrease
in travel time attributable to FA each year, estimates ranged from O-6 % over the five years
(Figure 18).

The Berggren and Filardo relationship predicts more substantive changes in travel time
due to FA. As with yearling chinook, this is particularly evident when ambient flows are low, such
as in 1992, when the decrease in travel time associated with FA exceeded one week for the late
migrants (Figure 17). The relative decrease in travel time was considerably higher than that
predicted by CRiSP,  ranging from approximately 6- 17% over the five years (Figure 18).

Subyearling chinook

The CRiSP  model predicts small to negligible changes in smolt travel time through LGR
Pool as associated with summer FA. Typically there is no measurable reduction in travel time
except for some late migrating groups, where a one day decrease is predicted (Figure 19). This
reduction in travel time is solely a function of delayed passage at Lower Granite Dam under low
flows. Expressed as the mean percentage decrease each year, estimates ranged from O-10% in
1992 and 1993 respectively (Figure 20).

The Connor model (Connor et al. 1994a) presents a contrasting picture. Results are
very sensitive to flow volumes, as evidenced by the great variability in travel time estimates across
and within years (Figure 19). Correspondingly, the change in travel time due to FA is
substantive. This is particularly evident in July 1992 when FA water comprised much of the total
river flow (Figures 2 and 7); the Connor model predicted that FA decreased travel time from
approximately 34 days (as predicted under ambient runoff)  to 19 days (Mid Release; Figure 19).
The Connor model predicts that FA reduced travel time for our index fish (i.e., 9Omm) greatly, by
19-45% in 1991-1995 (Figure 20).
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Figure 17: Estimated smolt travel times (median) for steelhead under actual river flow
levels compared with the longer travel times that would have occurred absent flow
augmentation volumes as estimated from base flows calculated by HDR. The difference
between the smolt travel times estimated at actual observed flows versus the different
base flows is the benefit attributable to flow augmentation. Titles “Early”, “Mid” and “Late”
refer to the release date (15 April, 10 May and 1 June respectively) of the experimental
group used in the model.
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Figure 18: Percent decrease (i.e., benefit attributable to flow augmentation) in estimated smolt travel times (average
of the median travel times for each of the three release dates) for steelhead using base flows calculated by HDR. The
asterisk in 1993 indicates that the CRiSP  model predicted no change in travel time associated with flow augmentation.
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Figure 19: Estimated smolt travel times from Lewiston into Lower Granite Dam for
subyearling fall chinook under actual river flow levels compared with the longer travel
times that would have occurred absent flow augmentation volumes as estimated from
base flows calculated by HDR. The difference between the smolt travel times estimated
at actual observed flows versus the different base flows is the benefit attributable to flow
augmentation. Titles "Early",, “Mid” and “Late” refer to the release date (i.e., 15 June, 10
July and 5 August respectively) of the experimental group used in the model.
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Figure 20: Percent decrease (i.e., benefit attributable to flow augmentation) in estimated smolt travel times (average of
the travel times for each of the three release dates) from Lewiston through Lower Granite Dam for subyearling fall
chinook using base flows calculated by HDR. The asterisk in 1992 indicates that the CRiSP model predicted no
change in travel time associated with flow augmentation.



3.2.4 Changes in Smolt Survival As Related to FA:

The estimated change in survival predicted by CRiSP, as attributable to flow
augmentation, is small. For spring-migrating yearling chinook and steelhead, across all years, FA
increased mean smolt survival by no more than 3.5% (Figure 2 1). For each species, the relative
change in survival was fairly consistent regardless of the reach examined, e.g., through LGR Pool
to the tailrace of the dam (Figure 2 1, upper), or to passage at Ice Harbor Dam (Figure 2 1, lower).
The greatest estimated improvement in survival occurs under certain conditions, i.e., when
ambient runoff was low and FA volumes were high, contributing much of the total flow. This was
the case during the spring 1992, and during 1994. Steelhead did not show the same sizable gain
in survival in 1994 as yearling chinook because, in the CRiSP model, steelhead are particularly
sensitive to gas saturation associated with spill. This is evident in the 1995 results as well. This
illustrates the difficulty in using system survival as a readily interpretable response to any single
variable, e.g., flow augmentation, in a complex system.

Empirical evidence is scarce. In the summer of 1996, NMFS reported at an American
Fisheries Society (AFS) conference in Eugene, OR that they observed a positive relationship
between yearling chinook salmon speed and flow within the impounded Snake River, but not
survival and flow (and by inference travel time). Those analyses have not yet been formally
incorporated into any predictive relationship or model.

Smith et al. (1996 draft) estimated survival of hatchery fall chinook through impounded
reaches of the Snake River in 1995. They reported a positive relationship between survival and
river flow, from Lower Granite to Little Goose dams, and Little Goose to Lower Monumental
dams. The flow index decreased steadily from approximately 64 to 25 kcfs from 11 July through
11 September, and temperatures remained relatively stable at 19 to 22°C. Corresponding travel
time estimates were not reported thus it was not possible to examine the association with survival.
This should be pursued by those investigators.

3.2.5 Changes in Temperature Associated with Flow Augmentation

Water releases associated with FA have the potential to affect the temperature
downstream. The estimates of the magnitude and the seasonality of temperature fluctuations
associated with flow augmentation depended upon which model we used. Using the multiple
regression approach, FA significantly affected the water temperatures at all sites (i.e., Peck,
Anatone and Lower Granite) during the summer (p<O.OOl; Appendix B). At Lower Granite
Dam, there was a significant improvement (p<0.03) to the model fit by also including the spring
FA; at Anatone,  the improvement was marginal (p=O. 101 for main effect and interaction
combined). However, in all cases, the summer FA accounted for a larger proportion of the sums
of squares than did the spring augmentation. Generally, FA during the spring was correlated to
increases in the water temperature whereas FA in the summer was correlated to decreases in the
water temperature. The fit to the data was greatest at Peck (r2=0.307),  intermediate at Lower
Granite Dam (?=O. 144) and least at Anatone (?=O. 117). The multiple regression approach
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Figure 21: Average increase in survival attributable to flow augmentation for yearling
chinook, steelhead and sub-yearling chinook from release point at the head of Lower
Granite Pool (a) through Lower Granite Dam and (b) to Ice Harbor Dam. Survival
estimates were derived using the CRiSP model under three release scenarios (i.e.,
Early, Mid and Late).
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suffers from ignoring the autoregressive nature of the data. In doing so, the assumption of
independent error terms is violated, and such an analysis would tend to attribute a greater portion
of the signal to the FA than is valid. In addition, the fits to the data are poor because this
autoregressive component is ignored.

Using the time series analysis, we found that only during the summer was FA
significantly correlated to decreases in the water temperature. Water temperature was
significantly (p<O.OOOO 1; Appendix B) related to either FA volume or percent contribution to
total river discharge at the Peck gage and Lower Granite Dam. Water temperature decreased
significantly in concert with FA. No such relationship was evident at Anatone gage (p=O.46).
FA releases during the spring were not significantly correlated to water temperature. The fit to
the data was consistent across all sites, predominantly due to the fit of the autoregressive term (at
Peck (?=0.875), at Lower Granite Dam (?=0.883) and at Anatone (?=0.867)).  Using the
absolute FA metric always provided a slightly larger reduction in the error sums of squares.
Although the time series analysis does consider the autoregressive component explicitly, the effect
of the FA and the autoregressive terms are confounded. Thus, the impact of the FA is not readily
interpretable from the individual regression coefficients. The result of multiple days of
augmentation is to recursively decrease the temperature, partially through the effect of the FA
coefficient, and partially through the effect of the autoregressive term. For instance, at Peck in
1992, without the FA coefficient, the temperature will track the mean temperature. However,
after 1 day of 10 kcfs FA, the model with the FA coefficient predicts a 1.4”C decrease from the
mean. After 5 days of 10 kcfs FA, the model predicts that the decrease is 5.5 “C. Similarly, at
Lower Granite Dam after 1 day of 10 kcfs FA, the model with the FA coefficient predicts a
0.11 “C decrease from the mean. After 5 days of 10 kcfs FA, the model predicts that the decrease
is 0.5O”C.

Visual inspection of hydrologic and temperature profiles suggests that decreases in
water temperature did co-occur with flow augmentation (Figures 22-26). These events were
most evident above the confluence of the Snake and Clearwater Rivers. Usually, by the time the
water reached Lower Granite Dam little effect was noticeable. At all sites examined, water
temperature changed within two days after the initiation of the FA release. After the FA was
suspended, the change in water temperature persisted for less than a week. When evident,
decreases in water temperature during the summer were much more pronounced than changes
observed during the spring. Furthermore, fluctuations in water temperatures measured at Peck
were often  more predominant than at Anatone gage. During the latter part of the summers of
1993-1995, when a greater proportion of the total flow consisted of FA water, the graphics
suggest that augmentation helped to reduce the water temperature at Lower Granite by -3 “C, and
in doing so, reduced the temperature to below 20” C for a week or more. Water temperature
fluctuations were much more pronounced at Peck. Several times at Peck, decreases in water
temperature of 6- 12°C coincided with FA releases from Dworshak. The effects associated with
FA releases from Hell’s Canyon were less clear. Water releases from Dworshak Reservoir travel
only 29.4 miles before the effect is measured at Peck gage, and other sources contribute little to
no additional flow. Also, water released from Dworshak during the summer is much cooler than
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Figure 22: Timing of flow augmentation releases at Hell’s Canyon, Dworshak and Lower Granite Dam along
with the corresponding water temperatures at Anatone, Peck and Lower Granite Dam respectively between 1
April and 31 August 1991.
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Figure 23: Timing of flow augmentation releases at Hell’s Canyon, Dworshak and Lower Granite Dam
along with the corresponding water temperatures at Anatonge, Peck and Lower Granite Dam respectively
between 1 April and 3 1 August 1992.



Timing of Flow Augmentation and Water Temperature at Anatone; 1993

Tii of Flow Augmentation and Water Temperature at Peck: 1993

1 . .

I
m . .

i
Is ..

_ ,.___ -. . - .- -._. -...-.-.-.--.I-..-
O~~~a~~~~..EEPf~PPfLlr~~~~~~~~~~~~

e c :~*~&;“lllnn n - zadna;

J . . I

'0

214RG;:

Figure 24: Tuning of flow augmentation releases at Hell’s Canyon, Dworshak and Lower Granite Dam along
with the corresponding water temperatures at Anatone, Peck and Lower Granite Dam respectively between 1
April and 31 August 1993.
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Figure 25: Timing of flow augmentation releases at Hell’s Canyon, Dworshak, and Lower Granite Dam
along with the corresponding water temperatures at Anatone, Peck and Lower Granite Dam respectively
between 1 April and 31 August 1994.
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Figure 26: Timing of flow augmentation releases at Hell’s Canyon, Dworshak and Lower Granite Dam along
with the corresponding water temperatures at Anatone, Peck and Lower Granite Dam respectively between 1
April and 3 1 August 1995.
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ambient water within the mainstem  of the Clearwater River. On the other hand, releases at Hell’s
Canyon travel 79.6 miles before being measured at Anatone  gage, during which time any impacts
can be diluted. If non-summer flows in the Upper Snake Basin can be used an indicator, during
the summer, flows from the Salmon, the Imnaha and the Grande Ronde Rivers likely contribute a
large portion (e.g., >25%) of the flow being measured at the Anatone gage (Connor et al. 1994b).

4. DISCUSSION

From 199 l-l 995 the total volume of flow augmentation water released from storage
reservoirs in the Snake Basin increased substantially from a low of 1.59 maf in 1992 to a high of
2.56 maf in 1994. The contribution from the upper Snake River exceeded the 427 kaf target
requested by the NPPC and NMFS, in four of the five years, if water releases provided during
September 1991 are included in the total (Table 2). In September 1991, water was released from
Dworshak Reservoir as part of a temperature-control experiment to improve migratory conditions
for adult salmon (Karr et al. 1992). This release could be justifiably classified as migration-
related, even though it occurred outside the migratory period identified for salmon smolts (10
April - 3 1 August).

Over the same period (i.e., 199 1- 1995) there was a dramatic change in strategy
regarding the allocation of FA between spring and summer migrants. Early on (i.e., 1991, 1992)
the majority of the FA was provided during the spring period to improve migratory conditions for
yearling chinook salmon and steelhead.  In 1993-1995 the majority of the FA water was directed
at juvenile fall chinook during the summer period (Table 3).

Flow augmentation during the summer clearly provided the greater percentage increase
in water velocity as indexed in Lower Granite Pool (Figure 14). However, the net water velocity
is still low during the summer, at approximately one-half to one-third that occurring the preceding
spring (Figure 13). The higher the natural runoff volume, or base river flow, the smaller the
change in water velocity associated with the addition of FA water. During the spring when base
flows are typically near maximum, the change in WPTT attributable to FA was less than one day.
For example, during the high runoff springs of 1993 and 1995 the predicted change was negligible
(Figure 13). During the summer the change in WPTT associated with FA is greater, typically
ranging from about l-2 days, with a reduction of more than 5 days in summer 1994 (Figure 13).

Shifting FA into the summer implies that subyearling fall chinook benefit from FA to a
greater extent than spring migrating species. It also suggests the change in water velocity
attributed to FA is large enough to elicit measurable changes in migratory responses such as smolt
travel time or survival. As for spring migrants, (i.e., yearling chinook and steelhead) the passage
models predicted different travel time responses. Within any year, CRiSP predicted negligible to
slight reductions in travel time, from LGR to MCN Dam no more than a one day reduction in
travel time for either species, which typically traverse the reach in 10 to 20 days (Figures 15 and
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17). Using the Berggren and Filardo (1993) models, a more substantive reduction in smolt travel
time is predicted. This is particularly evident when base flows are low, such as throughout 1992,
and during the early part of the migration period each year (Figures 15 and 17). Under low base
flow conditions, the estimated reduction in smolt travel time attributable to FA can range from
about two to six days through the same reach.

For fall chinook, the two models were even more disparate in their predictions regarding
the effectiveness of FA. CRiSP  predicted that FA decreased smolt travel time through LGR Pool
by O-10% during the summers of 1991-1995. Conversely, the Connor  et al. (1994a) model
predicted large decreases in travel time, from approximately 19-45% (Figure 20). Several
explanations could account for the discrepant predictions. Neither the CRiSP nor Connor  models
clearly represent the response of actively migrating fall chinook through LGR Pool. CRiSP
predictions are based on data acquired from PIT-tagged ocean-type chinook actively migrating
from Rock Island Dam to McNary Dam on the Columbia River. A weak smolt travel time/flow
relationship was apparent in those data (Anderson et al. 1996). A critical assumption is that those
Columbia River data are representative of Snake River fall chinook. An alternative approach
may be to examine migratory data from PIT-tagged hatchery fall chinook used by NMFS in recent
survival studies conducted in the Snake River (Smith et al., Draft 1996). Additional estimates will
soon be available for 1996 and 1997, which should provide a more comprehensive
characterization of migratory behavior. We expect and recommend that these recent empirical
estimates be reviewed in the PATH forum, so a representative passage model for Snake River fall
chinook can be developed.

The model of Connor et al. (1994a) may not be entirely representative either. Since
their fish were tagged while still rearing in the Snake river, the travel time of these fish to LGR
reflects a mixture of rearing time and migration time. Separating those processes is difficult, or
impossible. Also, the Connor model was constructed from known subyearling fall chinook that
were captured, PIT-tagged and released while residing in the free-flowing Snake River upstream
from LGR Pool. There are two important considerations regarding the use of those fish to
predict flow effects on active migrants. First, the sample was a mixture of fish that varied in size
and age, and were developmentally diverse, spanning the range of behaviors from resident-rearing
through active-migrant. This may obfuscate any flow response specifically attributable to active
migrants in the population. Also, the experimental fish traversed both free-flowing and reservoir
conditions en route to LGR Dam. It cannot be determined whether the flow component in the
model could have been influenced more by the velocity dynamics associated with the swift free-
flowing reach, or by the slower reservoir. Furthermore, more recent findings by Connor  et al.
(1994c,  1996) do not comport with the earlier model we selected for our analyses. For example,
they found that in 1993, flow did not appear to be an influential variable that explained observed
variation in travel time. Several additional years of information are available from that ongoing
research, but results have not yet been published. A synthesis of the collective information would
be most instructive toward the development of a fall chinook passage model. We intentionally
selected Connor et al.‘s most flow-sensitive model to provide a contrast with the relatively flow-
insensitive characterization embedded in CRiSP. We wanted to depict the range of uncertainty
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regarding the migratory characteristics of this stock.

Translating migration speed into survival predictions is a much more tenuous exercise.
CRiSP was the only model that was readily available for use in this study. We would have
preferred to have another tool to provide a basis of comparison. For yearling spring chinook, the
predicted change in smolt survival attributable to FA in any year was small, and consistent with
travel time predictions. The net increase in survival due to FA ranged from < 0.5 to
approximately 3 percentage points. Interpreting the change in steelhead survival due to FA is
difficult because, steelhead are particularly sensitive to gas saturation in CRiSP. Consequently,
the mortality associated with the spill/gas saturation process may offset any survival gains that
may have accompanied swifter migration. This underscores the difficulty in isolating FA/travel
time effects on survival from other concurrent mortality mechanisms acting in this complex
system.

However, there are means to examine the soundness of these model predictions. From
1995-1996, NMFS has been studying yearling chinook survival through the lower Snake River.
Survival estimates from 1993-1995 have been reported by Muir et al. (1995). They observed that
over a broad range of flow conditions across years, survival through the pool to LGR Dam was
quite consistent, averaging 90%, 92% and 93% in the years 1993-  1995, respectively. At the AFS
conference held in Eugene OR summer 1996, NMFS further reported that to date, survival of
yearling chinook past several impoundments to Lower Monumental Dam showed no relationship
to prevailing flow volumes. This is consistent with the CRiSP predictions where only small net
changes in survival, l-3 percentage points, were attributable to FA.

What is the role of flow augmentation and what specifically is it meant to accomplish?
Flow augmentation can serve many purposes. It can be used to achieve or approach the

LGR flow targets prescribed by NMFS; to coincide with the passage of certain ESA stocks
through particular sections of the Snake River; to prop-up a declining hydrograph or fill in the
troughs of a broadly fluctuating one; to hasten the migration of stocks that are the most sensitive
to changes in water velocity, perhaps by releasing large volumes over a brief period; or to reduce
water temperature during particularly hot periods.

Inspection of the FA profiles in figures l-10 and 22-26 suggests that across the years,
the water delivery may have addressed many of those purposes, and that the strategy likely
changed annually. Some of these purposes were clearly not achieved. For example, it is clear that
current FA volumes cannot regularly contribute sufficiently to achieve the NMFS flow targets.
This is particularly evident during low runoff years, such as 1994, when FA fell far short of
providing the LGR flow targets specified in the BIOP. Because water is limited, it may be
advantageous to focus on ESA stocks and to concentrate FA to provide flow targets during brief
periods coincidental with their passage timing. In 1992 it is clear that none of the ESA stocks
passed LGR when the flow targets were being met, and in 1994 few to none of the ESA fish
encountered the flow targets (Table 5). Strategies for prescribing the timing and magnitude of
flow augmentation will change annually, depending on forecasts and the actual runoff realized in-
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season. It seems reasonable that a formalized decision flow chart could be developed that would
establish alternative goals and strategies for allocating and shaping water as certain conditions
arose.

In recent years the strategy to shift the emphasis in water allocation from spring to
summer seems to be predicated on the premise that fall chinook benefit more from FA than spring
migrants. However, in our view, the rationale for, and evidentiary material supporting the
premise, have not been adequately presented. Certainly the proportional change in water velocity
was greater during the summers over our study period, but net water velocity remained low, at
less than half that observed during the spring (Figure 13). Furthermore, the passage models we
used in these analyses yield very different characterizations of migrational responses to river
discharge volume. Additionally, the models do not necessarily comport well with the collective
empirical information gathered in the Snake River for both spring/summer and fall chinook
salmon. The region has yet to resolve these discrepancies and adopt a single model that accurately
characterizes the migrational dynamics of these species. Since 1993, estimates of smolt migration
speed, smolt survival and corresponding river conditions has been acquired. This information
should be synthesized and incorporated into a regional passage model. The PATH forum is
addressing many of these issues and will hopefully provide guidance on this matter.

Models that can predict WPTT through the free-flowing reaches from Hell’s Canyon or
Dworshak dams to the head of LGR pool across a range of base flows may have some utility.
Although CRiSP  contains flow-velocity relationships for these reaches, WPTT for the Clear-water
during low flow seems excessive. It is our understanding that Battelle is developing a tool for the
COE that may serve this purpose. If a primary objective is to provide FA for a specific stock that
is passing either LGR Dam or some other target site, delays of a few days between the release and
arrival of FA water may be an important consideration in achieving the objective. Systematically
integrating run timing predictions at specific geographical locations with water transport and fish
travel time models could be a useful strategy for optimizing the use of FA.

The significant association between water temperature decreases observed at Lower
Granite Dam and the magnitude of FA water released from Dworshak Reservoir suggests that
temperature can be regulated, at least through Lower Granite Pool. This is consistent with the
findings of Karr et al. (1992) and Bennett et al. (1994). However, no such opportunity is
apparent using water delivered from Hell’s Canyon during our study periods. Our analyses offer
no predictions as to the amount of change in temperature associated with specific FA volumes. A
mixing model such as the COLTEMP model constructed by the COE is more appropriate for that
purpose.

Indications are that by releasing sufficient volumes from Dworshak Reservoir, water
temperature can be held at or below approximately 20°C during the summer. Absent that water,
such as in 1993, water temperature during August could have been as much as 3 “C warmer. Fall
chinook dominate the juvenile salmon population this time of the year. Their sensitivity to such
water temperature with respect to migratory behavior and survival have not been well described.
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However, Groves (1992) cited several papers and assembled a table that identified temperature
tolerances for fall chinook juveniles and migratory adults as 5.5 to 20°C. There is no clear
indication what tolerance means in terms of mortality or impaired performance.

Reducing water temperatures to below 20 “C can be beneficial in decreasing the
consumption rates of northern squawfish  (Ptychocheilus oregonensis), a primary predator of
salmon smolts. Vigg and Burley (199 1) developed a model that predicts decreasing water
temperature from 2 1.5 to 17 “C could reduce the number of prey consumed by squawfish  from
7.01 to 4.25 per day. This result suggests that water temperature regulation in the Snake River
could provide survival benefits to juvenile fall chinook indirectly. However, survival estimates
acquired in 1995 clearly indicated that fall chinook survival continued to decline throughout the
summer, even as water temperature remained relatively constant at 18 - 22°C (Smith et al. 1996
Draft). As yet, the effects of summer water temperature on juvenile fall chinook has not been
systematically evaluated.

The principal adult salmonid migrating through the Snake River in the summer is
steelhead. They can be sensitive to water temperature, retarding their movement upstream if
water temperatures become excessive. Bjornn and Perry (1992) reviewed the literature regarding
adult salmonid passage in the lower Snake River. Based on limited information, it appears that
temperatures above 21-22°C cause steelhead to delay migration. At least in one year, when
temperatures dropped below 21 “C, the migration was reinitiated. Fall chinook move through the
Lower Snake River during September when water temperatures are declining and rarely remain
above 20°C for very long.

To the extent that FA can maintain water temperature at or below 20°C in the Lower
Snake River, it could be advantageous to adult steelhead. However, Karr et al. (1992)
demonstrated that the ability to regulate temperature downstream from Lower Granite Dam
diminished considerably, with only slight effect apparent at Ice Harbor Dam. Thus, the
biologically effective zone may only extend through the upper impoundments of the lower Snake
River. Furthermore, temperature effects may be vertically localized. Those same investigators
noted that the cooler water released from Dworshak Reservoir does not mix well and sinks to the
bottom of reservoirs, creating a vertically stratified condition. They found this to persist through
several reservoirs in the system.
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SECTION 1 - EXECUTIVE SUMMARY

The main objective of this study was to assess the historic operation of the Snake River and
tributaries to determine: (1) if 427,000 acre feet of water was provided from the upper Snake
River storage system during the migration period of the salmon, and (2) the volume of flow
augmentation provided from Dworshak reservoir, located on the North Fork Clear-water River,
during the same period. The period covered by our study was 199 1 to 1995.

Historically there have been conflicting opinions among the various water agencies regarding the
methods used to quantify augmentation flows. We have defined flow augmentation as, “those
fIows associated with a storage release or reshaping of historic releases. These fIows are
directly attributable to specific operations that result in distinctly larger flows  at the Lower
Granite Project, than would occur had the releases not been made”. Using this definition
allowed for a systematic analysis to be completed in evaluating the historic operations and
quantifying augmentation flows at the Hells Canyon gaging station on the Snake River and the
Peck gaging station on the Clear-water River.

To quantify augmentation flows originating from the upper Snake River, we compared method
and augmentation volumes computed by BPA, USBR, IPC and COE. Even though each method
produced slightly different annual volumes, the differences are readily understood and easily
rectified into common data set. Our process included an independent evaluation of each method
and the development of a common data set that represented the actual system operations.

We evaluated the existing methods of computing augmentation flow releases from Dworshak
reservoir (1993-1995) and found them unable to adequately quantify these flows according to
our definition. We developed a new method which addressed the volume of runoff experienced
each year and the associated operation to satisfy multiple purposes. This method generally
produced smaller augmentation flows, however it did not include releases that would have
occurred as a result of non-augmentation operational matters.

The computed augmentation flows determined at the gaging station named above were
transferred directly to the Lower Granite Project. Using records of computed inflow into Lower
Granite reservoir, flow augmentation values and corresponding base flows were determined for
the migration season, as well as the month of September.

The volume of augmentation flows provided from the upper Snake River system exceeded the
required 427,000 acre feet, in three of the five years in our period of study. There would be one
additional year that would have exceeded that volume if the period was extended through
September.

Flow augmentation volumes provided from Dworshak reservoir ranged from a low of 711,300
acre feet in 199 1 to a high of 1,96 1,200 acre feet in 1995. There were additional flows provided
during September that were beyond the defined migration system. To produce these flows, with
a minimum amount of impact, the current reservoir operations have been modified from those of
the past.

, The resulting augmentation flows at the Lower Granite Project are the results of upstream
operations. The target flows identified at this location were not used to measure the
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augmentation flows computed in our study. Rather, the volume of augmentation flows that
occurred, producing flows larger than would have occurred normally, were determined based
upon criteria applied to upstream facilities. When considering the period April 1 through August
3 1, the range of augmentation flows that were developed at the Lower Granite Project during our
period of study varied from 957,700 acre feet (199 1) to 2,389,600  acre feet (1995).
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SECTION 2 - INTRODUCTION

This study investigated the magnitude and timing of flow augmentation directed at enhancing
migrating conditions for both downstream and upstream migrating salmon, as measured at
Lower Granite Dam on the Snake River. The primary emphasis of the study was to determine if
the 427,000 acre-feet (af) of water that has been identified to be supplied from the upper Snake
River, actually occurred in the time frame needed to assist migrating salmon. Flow
augmentation releases made from Dworshak Dam were also examined to determine their impacts
on increasing flows during the migration season.

STUDY AREA

We investigated flows upstream of Lower Granite Dam, which lies on the Snake River just west
of the Idaho-Oregon border (see Figure 2- 1). The area upstream from Lower Granite Dam covers
103,200 square miles. Public and private water storage facilities on the Snake River, and the
U.S. Army Corps of Engineers’ Dworshak Dam on the Clearwater River, influence flows at
Lower Granite Dam. We assessed flows at locations downstream from Hells Canyon Dam on
the Snake River and Dworshak Dam. We obtained data from long-established gaging stations
operated by the U.S. Geological Survey (USGS) gaging stations (Figure 2-2.)

Lower Granite Dam is located at river-mile 107.5 in the State of Washington below the
confluence of the Clearwater River and the Snake River. We computed base and fish
augmentation flows within the State of Idaho at the USGS locations, at Hells Canyon on the
Snake River and at the Peck gaging station on the Clearwater River. These locations were used
because there are no storage locations from which flow could be augmented between these
gaging locations and Lower Granite Dam. Therefore the flow augmentation values determined
at these upstream locations could be translated directly downstream to Lower Granite Dam
inflow.

BACKGROUND

On November 15, 1982 the Northwest Power Planning Council (NPPC) adopted the Fish and
Wildlife Program. The NPPC Fish and Wildlife Program (Section 300 “Water Budget and
Mainstream Flows” and Section 400 “Downstream Passage”) called for a water budget program
that would be beneficial to juvenile and adult salmonids. The Program was amended in
December 1991 and May 1992 adding Phase Two and Phase Three respectfully. Phase Two and
Phase Three integrated a system-wide plan into the Program to help the salmonid migrations
(CRWMR 1992 p. 83).

In years prior to 1993, as required by Section 303(c) of the Northwest Power Planning and
Conservation Act Fish and Wildlife Program titled, “Coordination of Water Budget”, calls for a
meeting by January 15 of each year of “. . . a committee composed of the fish passage manager,
the Council’s fish passage advisor, and operations of the power system”. The objective of the
meeting is to develop an annual Water Budget Coordinated Plan of Operation (CPO). Once
accepted by the involved parties, the CPO becomes the annual operating plan for CPO purposes
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and is reported in the annual reports of the Fish Passage Center (FPC). The overall operating
methodology focused upon “shaping” the storage releases to match the specified CPO volumes.

In November 199 1, the National Marine Fisheries Service (NMFS) designated the Snake River
sockeye salmon as endangered. A threatened species listing was finalized for the Snake River
spring/summer chinook and fall chinook during April 1992, authorized under provisions of the
1972  Threatened and Endangered Species Act. This required corrective actions be taken to
restore, where as possible, the population of salmon returning to the Snake River. NMFS
appointed the Snake River Salmon Recovery Team (SRSRT) to recommend measures for salmon
recovery. It was determined that certain “target flows” should be maintained as inflow into
Lower Granite Project to enhance survival rates. The target flows that were suggested are as
follows:

TABLE 2-l
TARGET FLOWS AT LOWER GRANITE DAM

1 August 1 - August 31 1 50,000 to 55,000 1

These target flows resulted in modified operations of upstream reservoirs during certain parts of
the year. In an attempt to meet these inflows at Lower Granite Dam, various adjustments were
made to upstream operations at storage facilities to match/provide the target flows in the
designated time periods. Efforts by agencies such as Bonneville Power Administration (BPA),
who rented water from the Upper Snake River Water Bank and arranged for its release during the
time frames in which the flows at Lower Granite fell below the desired flow levels, were
undertaken as early as 199 1.

Typical of other years since 1983 a CPO was developed for the water budget operation on the
Snake River system for ‘91 - ‘93. One significant change occurred during the development of
the 1993 CPO. This CPO specified a different method of accounting for Dworshak flow
augmentation releases. Under terms of the CPO, all releases from Dworshak over 1,200 cfs
(after April 15th) were credit towards the flow augmentation volumes. In previous years only
the requested releases by the FPC Manager were credited towards flow augmentation volumes.

On May 28, 1993, NMFS released their Biological Opinion resulting from the Endangered
Species Act. This Opinion changed the operating regime for flow augmentation volumes to
target flows at the Lower Granite project. These flows are the same as the ones shown on Table
2-l which were developed by the SRSRT. These target flows were the basis for making releases
from the storage system on the Snake River.

The 1993 Biological Opinion called for the establishment of an In-season Management Team
which are herein after referred to as the Technical Management Team (TMT). Included in the
team were representatives from BPA, United States Bureau of Reclamation (USBR), NMFS,
USF&WS and the U.S. Army Corps of Engineers (COE). The primary team responsibility was
to direct the operation of the Columbia and Snake Rivers during the periods in which the target
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flows were designated and to control flows to meet the desired levels as inflow into Lower
Granite Dam. One June 2, 1993 the TMT initiated the flow requests rather than through the FPC
manager.

The 1993 Biological Opinion on the Federal Columbia River Power System called for specific
flow augmentation amounts on the Upper Snake River and the Columbia River as well. The
1993 Biological Opinion called for 427,000 af flow augmentation from the Upper Snake River
and Brownlee  Reservoir. The flows were to be released in a spring (April 10 - June 20) and a
summer (June 2 1 - July 3 1) time schedule. This water supply was to be specifically supplied
from sources within Water District 01 (Upper Snake), Water District 63 (Boise River) and Water
District 65 (Payette River) for flow augmentation. Each of these districts have federal storage
facilities that contain uncontracted storage space, contracted space that was for sale, and rental
pools from which the water could be leased on an annual basis. This water was to be provided as
directed by the TMT in an attempt to achieve the target flow levels. The boundaries of each
District are shown on Figure 2-3.

In 1995 NMFS prepared a new Biological Opinion. The 1995 Biological Opinion called for a
continuation of the 427,000 af flow augmentation schedule specified in the 1993 Biological
Opinion for the years 1995 - 1998. Furthermore, the 1995 Opinion called for the BOR to make
plans and arrangements to acquire additional amounts of water by 1998.

OBJECTIVE

This study had two objectives; first, determine if the 427,000 af of water was supplied from the
Upper Snake River system in the desired time frame and secondly, quantify the augmentation
flows provided from Dworshak Reservoir.
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SECTION 3 - METHODS

FLOW AUGMENTATION  DEFINITION

There have been numerous discussions among various Federal agencies, the TMT members, and
other affected parties concerning  the definition of augmentation flows. At the time of the writing
of this report there was clearly no consensus among all of the parties regarding the definition of
flow augmentation. Therefore, we defined flow augmentation as follows: flow augmentations
are those flows  associated with a storage release or reshaping of releases intended for achieving
other purposes (i.e., power generation, flood control, re f i l l  for summer recreation, etc.). These
flows are directly attributable to specific operations that result in distinctly larger flows at
Lower Granite Dam, than would occur had the releases not been made.

SPREADSHEET  DEFINITIONS

The following acronyms are used on the spreadsheets:

TABLE  3-l
SPREADSHEET DEFINITIONS

1 Term 1 Definition
KCFS Thousand (000)  Cubic  Feet per Second-  A measurement  of flow
KSFD Thousand (000)  Second Feet Day-The Volume of 1KCFS running for a 24-hour

period  (1 day)
KAF Thousand  (000)  Acre-Feet-The Volume of 1 KSFD  converted to acre-feet.

ASSUMPTIONS

The recorded gage flows at the two USGS gaging stations used in this study were viewed as
containing both base flow and augmentation flow:

Total flow at gage = Base flow + Augmentation flow

We represent the relationship with the following algorithm:

Qt = B,+ F a (Equation 3.1)

In this equation we assumed the base flows to be the unregulated flow (operational releases for
purposes other than flow augmentation) occurring in the streams without augmentation flows.
By nature of our assigned definition of flow augmentation, we infer that flows at the Lower
Granite project resulting from upstream reservoir operations which were not made specifically
for flow augmentation purposes would be considered to be base (unregulated for flow
augmentation purposes) flows. It is recognized that designating these flows as “unregulated”
may suggest they represent a condition where there is no upstream storage (regulation) to control
flows; therefore producing an unregulated flow condition. Because that is not the case, the base
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flows (called unregulated flows) represent the results of upstream regulation for purposes other
than flow augmentation. Base flows vary yearly depending upon the annual volume of water
produced from the watershed and the corresponding reservoir operations. Augmentation flows
produce larger flows than those of the base flow alone.

By rearranging Equation 3.1 the base flows can be determined once the fish flows have been
quantified. The following equation results:

b= Qt- Fa (Equation 3.2)

To determine the flow augmentation (F,) for this study, we assessed storage releases from
upstream reservoirs, using water accounting methods or quantifying the direct releases from
either Brownlee  or Dworshak Reservoirs. This information was recorded by the Water District
from which the water was supplied or from the records of the entity that either purchased the
water from a rental bank or requested its release. In all instances, flow augmentation volumes
were accounted separately from other operation affecting the flows at specific locations.

RESEARCH  APPROACH

To quantify augmentation flows we obtained and evaluated flow and storage release records
from as many sources as possible. Consistent with our definition of flow augmentation we
sought to quantify storage releases or flow reshaping that resulted in larger flows at Lower
Granite Dam. In the evaluation, various comparisons were made to verify flow correspondence
between sources and to identify any unusual numbers claimed by any party.

To develop base flows (Br)  as described in the previous section, we obtained the total flows (QJ
at the designated USGS river gaging stations, determined the fish augmentation flow (F,) at
those locations, then solve for B, using Equation 3.2 The estimated augmentation flows at the
gaging stations on the Snake and Clear-water Rivers were then transposed directly to Lower
Granite Dam. Estimates of water particle travel time from Brownlee  Dam to Lower Granite
Reservoir (139 miles) range from 5.5 days to 13 days depending upon the flow conditions. The
estimated travel time from Dworshak Dam to Lower Granite Reservoir (74 miles) ranged from
1.5 days to 4.5 days. Particle travel time estimations only partially indicate stream response to
varied flow conditions. The velocity of a wavefront associated with modified reservoir releases
is much greater than the mean particle velocity in any cross section. This means the affect of
flow modifications could easily be realized downstream in a matter of hours rather than days.

The wide range of travel times did not allow for an accurate determination to be made without
completely evaluating the river hydraulics. We therefore assumed the augmentation flows
determined at Hells Canyon and on the Snake River and the Peck gaging station on the
Clearwater would be credited as flow augmentation volumes at Lower Granite reservoir the same
day they occurred at the upstream gaging stations. The maximum error that could occur using
this assumption is 13 days at the end of the migration season. Because the volume of
augmentation flows were generally small during the last few days of August, no adjustment was
made.

As discussed in Section 2, the Lower Granite Dam inflows are the target flows shown in
Table 2- 1. The augmentation flows that are defined in this study were provided to seek the target
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’ flow levels. Notable, the inflow into Lower Granite Reservoir is not measured directly because
there is no gaging station at that location. Using gages that measure reservoir storage and
discharge, the inflow values can be computed using the algorithm:

Inflow = Outflow ,+ Change in Storage.

This algorithm, when expressed in equation format, is:

I=OfS, (Equation 3.3)

The computed inflow values for Lower Granite reservoir were obtained from the COE and used
in this study as the total flow (Qt  ) at that location.

Our study was not intended to evaluate the past success in meeting the target flows. Rather, we
quantified the water that was made available as fish augmentation flows.

Comparison  of Calculations

The fish augmentation flows and associated base flows have been determined in a number of
different ways by different entities, i.e., BPA, USBR, IPC and COE. Each of their respective
computations were made from their particular perspective. In some instances, the manner of
computation resulted in different values for the same time frame. Since there have been multiple
entities involved in fish augmentation releases on the Snake River, we compared the various
calculation methods.

We analyzed the flow augmentation data from IPC, IDWR, Water Districts 01, 63, and 65,
USBR, and BPA records for the years of 1991 through 1995. The table below shows the amount
of augmented flow that each group claimed on an annual basis.

TABLE 3-2
COMPARISON  OF

SNAKE RIVER FLOW AUGMENTATION  VOLUMES
USING DIFFERENT METHODS

(AF)

YEAR IPC IDWR WTRMTR* USBR BPA**

1991 146,36  1 274,000 N/A 200,000 450,000

1992 109,3 10 299,000 N/A 90,000 250,800

1993 526,606 526,619 3 59,647 424,000 525,000

1994 759,935 755,279 485,137 428,000 759,000

1995 399,996 662,237 426,99  1 427,000 N/A

*Water-master  records for water districts 0 1,63 and 65 (Records included in Appendix A.
**BPA records provided by Mr. Dan Daley.
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The apparent inconsistencies of the values shown in the table were analyzed in depth to
understand the differences. Even though these numbers were reported as annual volumes, the
actual period covered within the year for each entity varied. As we analyzed records for 1991
this inconsistency became evident. The period reported by IPC covered only May 6 through
May 16. The period reported by BPA during this same year began on April 1 and continued
through September 2 1. Examining the record shows BPA purchased water from the Upper
Snake rental pool for delivery at two additional time periods beyond those reported by IPC.
BPA provided 100 KAF for delivery between July 8 and July 16 plus an additional 200 KAF that
was released from storage between September 4 and September 21. The BPA release made after
August 3 1, the target flow period at Lower Granite Dam, were made primarily for temperature
modifications downstream of Brownlee. When BPA’s time frame is limited to that reported by
IPC the volume of flow augmentation released during May totals 150 KAF which is within 3
KAF of the amount reported by IPC.

The difference of 127 KAF between IDWR and IPC is unexplainable. The source of IDWR’s
numbers for 1991 and 1992 was from the Columbia River Water Management Report for the
respective years and there was no explanation regarding the time period involved or the source of
the data. If one assumed that it covered April 1 though August 3 1, then their accounting would
have included the IPC releases plus the additional 100 KAF from the rental pool, leaving only 27
KAF beyond that described by IPC. Since it was not possible to track either the IDWR and
USBR numbers, we used the IPC record in conjunction with the BPA releases as the most
representative for 199 1.

For similar reasons as 199 1, we used the IPC and BPA records for 1992.

Another problem noted in the comparison table involves the difference of using calendar years
versus water years. The watermaster records are kept on a water year (Oct. 1 - Sept. 30) basis.
When rental pool water is utilized, in some instances it was used after the beginning of the next
water year even though it was still within the same calendar year. The problem of comparison is
further complicated with agreements that were made between IPC and USBR to replace flow
augmentation waters that were released from Brownlee  Dam earlier in the year, but were
subsequently replaced later that year, following the migration period.

In 1993, 1994, and 1995 documented records of flow augmentation releases were maintained,
therefore comparisons and conclusions may be made for these years.

The table below compares the recorded data for 1993 and 1994. The table shows that for the
individual years, the Water Master’s data and the USBR data has some inconsistencies, while the
IPCO and IDWR data is relatively the same.
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TABLE 3-3
1993  vs. 1994  COMPARISON

(AF)

YEAR IPCO IDWR WTRMTR USBR

1993 526,606 526,619 3 59,647 424,000

1994 759,935 755,279 485,137 428,000

TOTAL 1,286,541 1,281898 844,784 852,000

DIFFERENCE 4,643 7,216

However, when the flow amounts for the two years are summed together, the total difference in
the amount of augmented flow water that was released is relatively small for the Water Master’s
vs. USBR (7,216 AF) and the IPCO vs. IDWR (4,643). An explanation for the individual year
difference, may be explained by a difference in water year vs. calendar year.

In 1993 IDWR initiated a rather extensive accounting procedure to identify the owner of the
water supply, the source reservoir, the entity renting water and the time frame as it moved
through the Snake River upstream of Brownlee  Reservoir. This method incorporated records
from the watermaster of each District and the associated accounting of storage releases which is
the accepted practice in the State of Idaho.

We cross checked numbers from the various entities for the 1993 and 1995 period and found the
IDWR records most accurately represent the operations for flow augmentation. Therefore, we
used this method to determine flow augmentation values for that period.

Methods of determining fish augmentation flows vary widely among management entities on the
Snake and Clearwater Rivers. The following describes the basic differences.

Snake River

Snake River augmentation flow values were computed from the sources described above. HDR
compared data supplied from each of the entities for each year and determined if adjustments
were needed to resolve differing numbers. For the most part, very few adjustments were needed.
In the earlier years (‘91-‘92) the biggest adjustment accounted for releases outside of the April 1
through August 31 period of time. The releases during September were directed towards
temperature control and were considered augmentation flows. In the later years (‘93-‘95) only
minor adjustments were needed when comparing all of the methods used. This resulted in a
common method which produced a single value for fish augmentation flows on the Snake River.

Clearwater  River

As noted previously, the changes that occurred in 1993, resulting from both the CPO changes
and the Biological Opinion implementation, most dramatically affected computation methods for
defining flow augmentation from Dworshak Reservoir. The 1993 CPO defined all releases in
excess of the minimum flows as contributing to flow augmentation. This year also brought
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about a different operational criteria that focused upon meeting the specified target flows at the
Lower Granite project rather than providing certain storage volumes identified in the CPO that
were released at the request of the FPC manager.

Unlike the Upper Snake River storage system where each storage release is accounted for by a
Watermaster,  the Dworshak releases are quantified by the COE. During ‘91-‘92  the releases
were made to match the requests of the FPC manager. During ‘93-‘95  releases were made at the
request of the TMT. This shift and the associated change in the method of quantifying flow
augmentation releases from Dworshak Reservoir raised the question of comparability of the data
from both periods.

Since BPA reported data for both periods, it was determined to use their data for ‘91-‘95  as a
check of consistency. Since IDWR did not initiate their accounting methods, based on the CPO,
until 1993 there was insufficient data to compare both of the periods. HDR recognized the
controversial nature of quantifying all flows beyond minimum flows as flow augmentation
releases. In an attempt to account for some of the other functions for which historic releases had
been made (i.e., flood control), HDR developed a method for estimating these other functional
releases. This simplified operating methodology, adjusted the accounting process to exclude as
flow augmentation reservoir releases which had historically been made for other purposes. Even
though the HDR model is recognized as being somewhat incomplete, it allowed for an estimate
to be made during the ‘93-‘95  period that would account for releases in a manner similar to the
‘91-‘92  period. The objective in performing this analysis was to-estimate release values for both
periods which would reflect water supply and reservoir operations rather than a new accounting
method.

COORDINATION

Upon completion of the hydrologic and water supply portion of the study, we determined that a
status meeting should be held with various federal agencies to describe the methods and results.
This meeting was held in Portland on July 10, 1996. The NPPC, USBR, BPA, Columbia River
Alliance (CRA) and the Environmental Defense Fund (EDF) were represented at that meeting.

All attendees were supplied copies of the study result of this report. During the meeting, several
comments were received concerning format and definitions. All of the suggested changes are
incorporated into this report. All parties were invited to provide additional comments following
their detailed review. The comments were to be provided by July 19, 1996. No comments were
received.

TIME PERIOD COVERED

The period covered in our study begins in 199 1 and continues to 1995. During 199 1 and 1992
the Water Budget CPO was the basis for shaping storage releases for flow augmentation. In
1993 however, the target flows were established as the basis of operations. For sake of
consistency of analysis, the years prior to 1993 were analyzed using the same period as shown on
Table 2- 1. The annual period of analysis begins on April 1 st and continues through August 3 1 st.
This period generally coincides with the usual migration period for salmon. There were three
years (199 1, 1992 and 1995) in which this period was extended into September to account for
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experimental release of water directed at modulating water temperatures in the Lower Snake
River to improve adult passage conditions.

We reported the September volumes which occurred during 199 1, 1992 and 1995. However they
were not added to the volumes reported from the Snake River since they fell outside of the
migration period. The reason for not including them involved one of the basic tenents of this
study; viz., did the 427,000 af of water from the Upper Snake arrive at the Lower Granite Project
within the April 1 to August 3 1 time frame.

FLOW RECORDS

We used existing records from various sources. No additional measurements were made as part
of this study. The flows records from the USGS were considered to be accurate representations
of the flows in the streams.

USGS Water Resource Data Reports

The Water Resources Data reports prepared by USGS were used for obtaining the river flows at
the gaging stations on both the Clearwater and Snake Rivers. These annual records are prepared
using data from continuous recorders. The flow values are computed on a daily basis, which
reflects mean daily values at each gaging location. The gaging locations used in this report were:

TABLE  3-4
USGS GAGING STATIONS

Station Name
Snake River at Hells

Canyon Dam
Clearwater River near

Peck, ID

USGS .Number Period of Record
13290450 1965 to present

13341050 1964 to present

Location
0.6 mi. downstream

of Hells Canyon Dam
3 mi. downstream

North Fork
Clearwater River

The daily flow values used at these locations represent the total flow in the river (Qt).  The
accuracy (+ 5- 10%) of these records is typical of “rated-section” stream-gaging methods.
The annual records at both locations for the period of study are contained in Appendix A.

Idaho Power Company Records

The Hells Canyon complex of storage reservoirs is owned and operated by IPC. The complex
consists of Brownlee, Oxbow and Hells Canyon Dams (see Figure 2-2). These facilities were
constructed and are currently operated primarily for power production. The IPC facilities are
downstream of the federal storage reservoirs that supply the augmentation flows. Thus IPC must
cooperate with other agency operations to assure their delivery. In cooperation efforts, IPC has
worked in conjunction with the TMT, BPA and USBR to provide for releases from their storage
facilities to match the desired target flows at Lower Granite. Obviously, without their
cooperation it would be difficult to schedule releases from upstream storage facilities to match
the required flow patterns at Lower Granite Dam.
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The records provided from IPC contain measured releases from their storage reservoirs to meet
the downstream need. The daily records supplied by IPC have been included in Appendix A.

The IPC, a private company, is not required to release water to meet the downstream target
flows. However, due to their location in the Snake River system and their ability to control the
flows they receive from the upstream operations, the cooperation of IPC is essential to assure
releases made from upstream facilities are allowed to “pass through” their complex to meet
downstream target flows. As presently operated, the IPC releases are subsequently replaced with
water from the upstream federal facilities. It is apparent that an “exchange” involving the
storage from the upstream facilities and the IPC complex would tend to maximize overall system
operations and accomplish a very important goal of maintaining the largest amount of storage as
“high” in the system as possible, for the longest time possible. This requires IPC to make the
immediate releases to satisfy downstream requirements with the released water being
subsequently replaced from the upstream federal storage units.

To facilitate efficient operations, IPC, BPA and USBR agree annually on the method of
operation during the year. It is an accepted practice to have IPC make releases based upon the
requests of the TMT. These releases are then replaced at a later date by releases from USBR
facilities with BPA providing an energy exchange which compensates for head losses and
changes in energy prices. In some years this replacement water has been delayed beyond the
target flow period, as reflected in the annual agreement between USBR, BPA and IPC. Special
attention was given to this operation to assure accurate accounting of fish augmentation flows
and guard against “double counting” of replacement flows.

Water District  Records

Available records were obtained from the three Water Districts located on the Snake, Boise and
Payette Rivers. These records contain information regarding flow segregation and storage
deliveries. The respective watermasters prepare these records on a daily basis to account for the
delivery of the water within their Districts. These records segregate the river flows into natural
flows and storage releases. This separation allows for specific records to be kept for individual
users regarding their utilization vs. their entitlement. The watermasters of the respective districts
kept separate accounts reflective of fish augmentation flows provided from storage reservoirs
within their districts. This was an independent and very useful check of the fish augmentation
flow values computed using other means. The annual records for each District are contained in
Appendix A.

COE Dworshak Records

The records for the operation of Dworshak reservoir and dam were obtained for the entire period
since the dam was constructed. These records were made available from the Portland River
Control Center of the COE. The records contained daily information on the inflow into the
reservoir, reservoir contents, outflow and spills. The records are included in Appendix A.

The record of the reservoir operations pre- 199 1 was compared to the period during which
releases were made for fish augmentation flows post 1991. The comparison was made to
identify operational changes related to fish augmentation flows. Opinions vary concerning the
amount of water that should be credited to fish augmentation flows because current operations
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blend all releases for all downstream uses, i.e., power production, flood control, fish
augmentation, etc. There is no segregation of flow into its respective components. It is stated in
the 1993 Biological Opinion that all flows, beyond the minimum flows (1,200 cfs) from
Dworshak Dam should be considered fish augmentation flows. Upon close examination of the
reservoir operations since 1991 we concluded that use of the Biological Opinion method of flow
augmentation would not comport with our definition. Therefore we developed a new method of
computing augmentation flows using the historical reservoir records.

USBR Records

Records were obtained from the USBR that contained USBR estimates of the annual volumes
provided to the fish augmentation flows. These values taken from a document entitled, “Salmon
Listings and Water from Reclamation Projects”, August 8, 1995.

Figure 3-l shows the locations of the storage facilities used by USBR in providing the fish
augmentation flows. These facilities are located on the mainstem Snake River or its tributaries.
The water is supplied from storage space that was historically uncontracted and/or from the
water banks (rental pools) within each of the drainages. All of the federal storage facilities are
upstream from IPC’s Hells Canyon complex of three reservoirs.

BPA Records

The operations of the Snake River and Clearwater systems prior to the period of study were
based upon Water Budget measures of the Northwest Power Planning and Conservation Act Fish
and Wildlife Program. The annual Water Budget Coordinated Plan of Operation provided the
basis for operational activities during each year. The BPA, COE, and FPC were directly
involved in the implementation of these annual plans.

The 1991 and 1992 Water Budget Coordinated Plan of Operations described operations that
required releases from both the Snake River storage system and Dworshak Reservoir. The BPA
record of these releases was only available as a total volume not separated into daily flow values.
Since there were no daily flows defined in either of these years, HDR had to assume a magnitude
and distribution of flow values. The flows were distributed in a manner to assure total volume
delivery within the described time frame. The non-linear distribution was shaped based upon
observations at upstream gaging stations.

FPC Records

We reviewed the annual reports of the FPC to obtain augmentation flow volumes. Their record
summarized augmentation flows from the Snake River and Clearwater River into a single
number indexed at the Lower Granite Project. Estimates of augmentation flows are available for
each year during the period of study except 1995.
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ANALYTICAL  METHODS

Snake River

We computed the Snake River fish augmentation flows with data provided from IPC, USBR,
IDWR and BPA. The flow amounts were determined by each of the respective entities with their
own methods. The IPC computes fish augmentation flows as the amount of storage released
from Brownlee  Reservoir, as requested by the TMT. Releases then travel through their two
downstream storage facilities, Oxbow and Hells Canyon reservoirs (operated as run-of-the-river
facilities) where they are measured at the Hells Canyon gaging station. These releases are
generally incompatible with IPC’s normal operations. The storage releases are made to match
the downstream needs at Lower Granite Dam. Agreements between BPA, USBR and IPC allow
for the replacement of the IPC storage releases with water releases from upstream federal
facilities. If Brownlee  Reservoir is full, or simply not drafting while upstream augmentation is
released, flow releases made from upstream facilities are “passed through” without adding to or
detracting from IPC storage amounts.

The USBR managers view their contribution to the fish augmentation flows as the storage
releases they make from the various federal facilities. The agreement between USBR and IPC,
which is allowed by the power exchange agreement between BPA and IPC, allows for delayed
replacement of IPC storage releases, which USBR counts as flow augmentation releases even
though they might occur outside of the target flow period. In evaluating the replacement flows,
HDR carefully avoided double counting the volumes released earlier with the replacement flows.

The IDWR computes fish augmentation flows with information provided them from their
watermasters in the individual water districts. This data are based upon release requests
specifically for augmentation flows. The water accounting methods within each district
segregate flows into the components of natural flows and storage. Releases from storage are
identified for each entity making the release request. This method of accounting has been
utilized within each of the Districts for a number of years and is considered to be an accurate
method by water users within each District. Fish augmentation flows are specifically accounted
for each year since 1993.

The BPA quantified fish augmentation flows as the amounts purchased from upstream water
banks and provided to satisfy target flows. The BPA methods relied upon flow segregation by
the Water-masters within the individual districts.

Clearwater  River

Unlike the Snake River, there are no organized water districts on the Clearwater  River and the
releases made from Dworshak reservoir are not segregated into individual components by an
independent entity. As mentioned in earlier sections, the methods of quantifying reservoir
releases for flow augmentation changed during 1993. In prior years the releases were quantified
as those requested by the FPC manager based upon the annual CPO. During 1993 and
subsequent years the release quantities, in excess of minimum flows (1,200 cfs), were credited as
flow augmentation, resulting in relatively different values during certain periods of the year. The
following describes each of the accounting methods considered in this report.
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The IDWR method was a rather simple approach for computing augmentation flows (F,). It is
based on the concept conveyed in the 1993 CPO. The basic concept involves evaluation of the
inflow and discharge from the reservoir. Anytime the inflow is less than 1,200 cfs and the
discharge is 1,200 cfs you are drafting storage which is considered to be augmentation. When
inflows are greater than 1,200 cfs and outflow equals 1,200 cfs that is storage for future
augmentation. It used the release through the outlets from the reservoir, not including any
amount that was spilled over the spillway. From the outflow amount, the minimum flow of
1,200 cfs was subtracted, which produced their estimate of fish augmentation flows. The
equation representing this algorithm is:

(F,) = Qt - 1,200 (Equation 3.4)

The BPA method produced larger values than both the HDR and IDWR methods in ‘91 and ‘92
primarily resulting from their inclusion of releases that occurred in September. If September
was eliminated from their data the results would be comparable to those of IDWR, but still
considerably higher then HDR values. These differences can be noted on the spreadsheets
shown in the Tables Section.

There were other estimates of F, made by BPA staff (not included in this study) that involved
examining the coordinated power production, energy content curves and shifted flood control
space requirements of Dworshak Reservoir. This rather complex and complicated method was
briefly examined during the study, but was determined to be beyond our work scope. In order to
properly account for each element, a rather elaborate model would be required to account for
activities on the Columbia River as well as the Clearwater River. This is an area that would
merit consideration for future studies.

The purpose for creating the HDR model (method) was to produce a methodology accounting for
releases, which recognized historic flood control operations in the springtime. Dworshak
reservoir was placed in operation in 1973. During the first 10 years of operations the facility was
operated primarily for flood control, power generations and recreation. Beginning in 1983, the
first Water Budget was determined and a CPO developed. During the period 1983 - 1993 the
operations expanded to include flow augmentation releases. Reservoir operations were
determined on a forecasted runoff basis that generally required only limited releases for flow
augmentation during the flood control period. In 1993, with the implementation of that year’s
CPO, the manner of quantifying storage releases attributable to flow augmentation was based
upon Equation 3.4. We felt that this method included flows which historically have been
released for flood control purpose, but were now being credited as flow augmentation. The
reservoir operations were carefully analyzed to identify typical operational patterns, based on a
variety of runoff conditions which resulted from various system demands. These historic
operations are shown in Figures 3-2 through 3-5. A typical operational scheme was determined
from pre 199 1 operations and applied to the water years of 199 l- 1995 to establish a base flow
that would have occurred, provided no operational changes to produce augmentation flows
would have been made. This base flow was then compared to the actual 1991- 1995 recorded
flows to determine how much flow augmentation could actually be attributed toward
augmentation due to controlled operational changes.

When the HDR model is compared to volumes reported by the FPC, IDWR, and BPA a
noticeable difference occurs in years 199 1 and 1993. A close examination of these years shows
that both experienced a higher than normal runoff (see figure 3-5). The HDR model accounts for
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this by not crediting the increased flow toward augmentation because, based on historic
operations, this flow would have been released to prevent a premature fill date (see figure 3-5).
Therefore this flow was not released specifically for augmentation purposes and should not by
attributed toward augmentation credit.

A further analysis of daily pool elevations for 199 1 and 1993 showed that large augmentation
flows were credited using other methods for periods when Dworshak Reservoir was historically
at full pool, historically around June 1 (see spreadsheets 1991 & 1993 in Section 7 and figure 3-
5). Again the HDR model does not credit these flows because historically (pre augmentation)
these flows would have naturally occurred due historic operations and were not specific to
augmentation purposes.

Our investigation of the augmentation accounting methods used for Dworshak reservoir
determined the other methods used to account for augmentation flows, do not consider historic
reservoir operations or water year conditions. Therefore it was concluded that the HDR model
should be used to evaluate flow augmentation releases from Dworshak Reservoir.

We have taken several steps to analyze the 1991-  1995 operation of Dworshak Reservoir to
estimate the amount of water released to meet fish migration demands. These steps are as
follows:

1. Start refilling the reservoir on April 1 of each year.

2. Fill the reservoir by June 1 or June 15, depending upon the volume of expected runoff.

3. Once the reservoir is full, keep it full as long as possible.

4. Assume a minimum release below the dam of 1,200 cfs.

5. In years when it appears that the reservoir will begin to encroach on the flood control pool,
maintain the reservoir at its March 1 level until April 1 and then let it begin to fill steadily.

The difference between the actual releases from Dworshak in the 1991 to 1995 period and the
calculated or estimated releases based upon the historical operations are the estimated fish
releases. These flows are then subtracted from the recorded flows on the Clearwater River at
Peck to determine the base flows for the period.
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SECTION 4 - STUDY RESULTS

The initial question to be answered by this study focused upon the amount and timing of the
water released from the upper Snake River. The following describes the results of our
evaluation.

FLOW AUGMENTATION  FROM UPPER SNAKE RIVER

Using methods described in Section 3 we determined the following volumes were delivered to
the Lower Granite Project in the time frame shown.

TABLE 4-l
FLOW AUGMENTATION  FROM UPPER SNAKE RIVER

(KAF)

YEAR APRl-AUG31 SEPT 1 - SEPT 30 TOTAL
1991 246.4 200.1 446.5
1992 248.6 0 248.6
1993 526.8 0 526.8
1994 755.9 0 755.9
1995 428.4 89.0 517.4

In three of the five years, at least 427,000 af was delivered at Lower Granite Dam during salmon
migration period. The augmentation flows for 1991  and I992 were short of the desired 427.0
KAF  from the Upper Snake River. Flows for 1993 - 1995 were greater than 427.0 KAF.

The releases made during September were beyond the defined migration season, but were made
to lower the river temperatures and therefore enhance survival rates. In 1991 the total of 446.4
KAF was released during the calendar year, but beyond the migration period. Using our
definition of flow augmentation they could be considered as such, however since they fell
outside of the migration period they were not included.

The second aspect of our study quantified the volume of augmentation flows arriving at the
Lower Granite Project coinciding with the target flow period.

FLOW AUGMENTATION  FROM CLEARWATER  RIVER

Using the HDR approach as the preferred method of quantifying augmentation flows from the
Dworshak Project, the following table shows the resulting flows and associated time frame in
which they occurred.
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TABLE 4-2
FLOW AUGMENTATION  FROM DWORSHAK  DAM

(KAF)

YEAR APRl-AUG31 SEPT 1 - SEPT 30
1991 711.3 520.1
1992 1099.9 200.0
1993 1471.1 0
1994 1804.4 0
1995 1961.2 0

l

The releases in September were made primarily for temperature enhancement in the Snake River
and the Lower Granite pool.

FLOW AUGMENTATION  AT LOWER GRANITE DAM

Augmentation flows at the Lower Granite Project consist of the summation of augmentation
flows from the upper Snake River and the Clearwater River (Dworshak releases). The following
table shows the augmentation flows resulting from this analysis.

TABLE 4-3
FLOW AUGMENTATION  AT LOWER GRANITE

(KAF)

The volumes released during September are the flows from the Snake River and the quantities
released from Dworshak under direction of BPA. These quantities are shown as BPA fish flows
on the spreadsheets.

YEAR APRl-AUG31 SEPT 1 - SEPT  30
1991 957.7 720.20
1992 1348.5 200.0
1993 1997.9 0
1994 2560.3 0
1995 23 89.6 89.0

COMPARISON  OF RESULTS

We made a comparison of our computed augmentation flows at Lower Granite with those of the
Fish Passage Center (FPC). During 199 1 and 1992 the Water Budget Coordinated Plan of
Operation (CPO) served as the basis of the operations on the Snake and Columbia Rivers.
During the subsequent years the recommendations of the TMT was the basis for the operations.
The following flow augmentation volumes are reported by the FPC.



TABLE 4-4
FISH PASSAGE CENTER FLOW AUGMENTATION  VALUES

AT LOWER GRANITE
(KAF)

YEAR APRl-AUG31 SEPT 1 - SEPT 30
FROM SNAKE FROM CLEARWATER FROM SNAKE FROM CLEARWATER

1991 241 1145 200 100
1992 247 1163
1993 540 1040
1994 786 1901
1995

FPC did not quantify any augmentation flows for 1995 so a comparison for that year could not
be made.

Combining the data from the Upper Snake River with the annual values of flow augmentation
from the Clearwater River, the following comparison between the HDR method and FPC can be
made.

TABLE 4-5
COMPARISON OF AUGMENTATION  FLOWS

AT LOWER GRANITE DAM
APRl-AUG31

(KAF)

YEAR
1991
1992
1993
1994
1995

HDR
957.7
1348.5
1997.9
2560.3
2389.6

FPC
1386
1410
1580
2687

DIFF
-428.3
-61.5
417.9
-126.7

In this table the FPC numbers were subtracted from the HDR numbers. All negative numbers
shown indicate FPC values were larger than HDR estimates.

To determine which river system produced the largest differences, a comparison was made for
both the Upper Snake River and the Clearwater River. The following table compares the HDR
method with the FPC values from the Upper Snake River.

4-4



TABLE  4-6
COMPARISON  OF

UPPER SNAKE  AUGMENTATION  FLOWS
APRl-AUG31

(KAF)

YEAR HDR
1991 246.4
1992 248.6
1993 526.8
1994 755.9
1995 428.4

FPC DIFF
241 5.4
247 1.6
540 -13.2
786 -30.2

The largest difference occurred in 1994. In that year FPC claimed 30.4 KAF additional water
was released than what our analysis showed. This small difference represented only 3.9 percent
of the total flows for the period April 1 through August 3 1.

Because different methods were used to determine the annual values and since the resulting
differences were relatively small, we have concluded that our method and associated results for
the Upper Snake River are accurate and reasonable.

A comparison was made of augmentation flows originating from the Clearwater River
(Dworshak). The following table compares the HDR method with the FPC method of computing
augmentation flows from Dworshak reservoir.

TABLE 4-7
COMPARISON  OF

CLEARWATER  RIVER AUGMENTATION  FLOWS
APRl-AUG31

(KAF)

YEAR
1991 711.3
1992 1099.9
1993 1471.1
1994 1804.4
1995 1961.2

HDR FPC
1145
1163
1040
1901

DIFF
-433.7
-63.1
431.1
-96.6

In this table the FPC values were subtracted from the HDR numbers; therefore, the negative
numbers merely indicate FPC values are larger than HDR values.

There were significantly more differences in quantifying augmentation flows from the
Clearwater River. The maximum difference occurred in 1991. The difference of 433.7 KAF
represents a 6 1 percent difference between the FPC values for 199 1 and the HDR volumes. A
similar volume difference was experienced in 1993.  However that was the only year where the
HDR method produced larger values than the FPC method.
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These erratic differences do not show any pattern from which conclusions may be drawn. It is
apparent that the method of determining augmentation flows from the Clear-water River needs to
be refined to properly account for storage releases. As stated in earlier sections, the HDR
method did not include, as augmentation flows, releases made specifically for flood control
which explains part of the differences shown.

A method of flow segregation similar to the Upper Snake River accounting system would
eliminate these differences and produce results similar to those shown in Table 4-5. We would
gladly outline the parameters that should be included in that system upon request.
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SECTION 5 - CONCLUSIONS

The (1991 - 1995) evaluation of augmentation flows for the upper Snake River has shown that it
failed to provide 427,000 acre feet of water in 1991 and 1992. It is understandable why these
years did not provide the entire quantities because that was not one of the objectives of the
operating criteria. During these years the storage releases were generally governed by the
releases IPC made from Brownlee  in May and the quantities of rental pool water BPA could
obtain during July and September. The releases made during September were associated with
temperature control in the lower river reaches.

In 1993 - 1995, the upper Snake’s contribution to flow augmentation volume exceeded the
required level. It appears that this level can be achieved regularly, if similar runoff volumes
continue in the future. If the migration periods were extended by one month, 1991 would have
also provided the desired levels.

This study did not include an evaluation of the percentage of time during each year when target
flows at lower Granite Dam were met. This study quantified the augmentation flows that were
produced at the Lower Granite Project as a result of the operations of the upper Snake River and
Dworshak reservoirs. The volumes produced, and their timing are shown on Table 4-3.

Providing these volumes has required modification of the historic reservoir operations on both
the Snake and Clearwater Rivers. In order to determine the compounding impacts on the storage
system, from providing augmentation flows, a complete analysis including water supply, affects
of competing uses, and carryover operations must be made. A critical condition that should be
examined are dry year series events. These successive years of low runoff will reduce the
volume of annual storage carryover and will produce the greatest requirement on storage
utilization. The impacts on other users during these extreme conditions will provide an
indication of total impacts of these new reservoir operations.

The current Dworshak reservoir operations should be examined in a future study to identify a
method for segregating releases into their various components, including flow augmentation.
Once accomplished, this would refine the process of computing augmentation flows and tend to
reduce confusion among various agencies with varying opinions. We have concluded that a
system similar to the Upper Snake water district’s would provide a comprehensive picture of
storage usage.

The flow segregation method currently in place on the upper Snake River is an accurate
representation of storage utilization. This system should be continued and refined as needed to
effectively manage the water resource between competing uses.
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The daily data base was developed using data provided by IPC, USBR, IDWR, COE, BPA and
FPC. A spreadsheet was developed for each year of the study. The spreadsheet shows the
computed values of base, fish augmentation and total flows at the desired locations. The results
of the analysis were plotted in graphs for each location. The spreadsheets and graphs are
included following the description of the spreadsheets.

UNDERSTANDING  THE SPREADSHEETS

The locations of interest include: (1) Snake River below Hells Canyon Dam, (2) Clearwater
River at Peck, Idaho and (3) Inflow into Lower Granite Dam. At each of these locations both
fish augmentation flows and base flows were determined. Fish augmentation flows were
determined from existing records on the Snake River, with only a minor amount of adjustments,
and from estimation methods from Dworshak Reservoir.

The first (1) column of each spreadsheet shows the date for which the flow segregation was
completed. In columns 2 through 4 the analysis for the Snake River is shown. The units are
thousands (1,000) of cfs (cubic feet per second).

Snake River

Column 2 - Recorded @ Hells. The second (2) column of the spreadsheet contains the historic
(recorded) flows at the Hells Canyon gaging station on the Snake River. This gage is located
downstream of Brownlee  Reservoir, the facility used by IPC to release water to meet target flow
levels. Brownlee  reservoir has an active storage capacity of 1,420,OOO  acre-feet. There are no
significant tributary inflows that enter the river between Brownlee  and the gaging station. There
are however two other storage reservoirs (Oxbow and Hells Canyon) located between Brownlee
Dam and the gaging station. Both of these reservoirs are, however, operated on a “run-of-the-
river” basis, without any significant storage capabilities. Basically what “runs-in, runs-out” is
the operational mode for these two interim facilities. These two facilities, as well as Brownlee
Dam are owned and operated by IPC. All three dams are equipped with hydroelectric generators
and have historically been operated to maximize that function prior to 1991. Each daily value
represents the mean daily flow at that gaging location.

It was concluded that the Hells Canyon gage was representative of the releases from Brownlee
Dam. In this study the travel times were not adjusted, since the adjustments would involve
hourly adjustment rather than days.

Column 3 - Fish Flows @ Brownlee. This column represents fish augmentation flows that
were computed using information from IPC, USBR, IDWR and the Water Districts and were
representative of the flows released from Brownlee  Reservoir for fish augmentation purposes.
The fish augmentation values were provided by IPC for the period April 1 through August 3 1.
These values were compared with values computed by IDWR using flow data from the
Watermaster records and storage release records from USBR.
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During 199 1 and 1992 fish augmentation flows were made outside of the normal release period
(April-August). The fish augmentation flows were computed by distributing the volumes
recorded by BPA in a linear fashion.

Column 4 - Computed Base.  The values shown in this column are representative of the base
flows that were computed at Brownlee Dam. These numbers were computed by subtracting the
fish augmentation flows (column 3) from the total flows (column 2) at the gaging station. See
Equation 2.2. Base flows are those flows which would have normally existed, had the fish
augmentation flows not been released.

Clearwater  River

Column 5 - Recorded @ Peck. The fifth (5) column of the spreadsheet contains the historic
(recorded) flows at the Clear-water River near Peck, Idaho gaging station. This gaging station is
located about three (3) miles downstream of the confluence of the North Fork Clear-water River
and the mainstem Clear-water River. Dworshak Dam is located on the North Fork Clearwater
River about 1.5 miles upstream of the confluence with the mainstem Clear-water River. Releases
from Dworshak Dam combine with the mainstem flows and are measured at the Peck gaging
station.

The flows recorded at the Peck gaging station include the natural (uncontrolled flows) of the
mainstem Clearwater River and the releases and spills from Dworshak Dam. Each daily value
represents the mean daily flow at that gaging location.

Column  6 - HDR Fish Flows @ Dwsk. This column represents fish augmentation flows that
were computed using the method described in Section 3 - Analysis Method for HDR. Using the
HDR model, fish augmentation flows were computed using flow information supplied by the
COE.

Column 7 - HDR Computed Base.  The values shown in this column are representative of the
base flows that were computed at the Clearwater River near Peck, Idaho gaging station. These
numbers were computed by subtracting the fish augmentation flows (column 6) from the total
flows (column 5) at the gaging station. See Equation 3.2.

Column 8 - IDWR Fish Flows @ Dwsk. This column represents fish augmentation flows that
were computed using the method described in Section 3 - Analysis Method for IDWR. This
simplistic method merely subtracted the minimum flow value of 1,200 cfs from the Dworshak
Dam discharge (outlet), excluding spillway spills, as the fish augmentation flows. The Dworshak
discharge numbers were provided from the COE records.

Column 9 - IDWR Computed Base. The values shown in this column are representative of the
base flows that were computed at the Clearwater  River near Peck, Idaho gaging station. These
numbers were computed by subtracting the fish augmentation flows (column 8) from the total
flows (column 5) at the gaging station. See Equation 3.2.

Column 10 - BPA Fish Flows. This column represents fish augmentation flows that were
computed using the method described in Section 3 - Analysis Method for BPA. This method
produced different results than the IDWR method in only two years (91 - 92).
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Column  11 - BPA Computed Base.  The values shown in this column are representative of the
base flows that were computed at the Clear-water River near Peck, Idaho gaging station. These
numbers were computed by subtracting the fish augmentation flows (column 10) from the total
flows (column 5) at the gaging station. See Equation 3.2.

The analysis of the inflow into Lower Granite Dam are shown in columns 12 through 18. The
units are also in thousands (1,000) of cfs.

Inflow to Lower Granite Dam

Column 12 - Recorded @ LWGT.  The 12th column of the spreadsheet contains computed
inflows into Lower Granite Dam. No gaging station is located here so the values were computed
using reservoir gages which record changes in Lower Granite Reservoir storage and the recorded
outflow from Lower Granite Dam. The inflow is computed using Equation 3.1. The daily data
at both locations are collected by the COE. Each daily value represents the mean daily flow at
that gaging location.

Column 13 - HDR Fish Flows @ LWGT.  This column represents fish augmentation flows that
were computed using the method described in Section 3 - Analysis Method for HDR for
Dworshak, plus the fish augmentation flows that were computed at the Hells Canyon gaging
station. These two values were added together to represent the total fish augmentation flows at
Lower Granite Dam. The fish augmentation values for Dworshak and Hells Canyon translate
directly to Lower Granite inflow since there are no other storage facilities that make fish
augmentation releases in the intervening reach.

Column 14 - HDR Computed Base.  The values shown in this column are representative of the
base flows that were computed as inflow into Lower Granite Reservoir. These numbers were
computed by subtracting the fish augmentation flows (column 13) from the total computed
inflows (column 12). See Equation 3.2.

Column 15 - IDWR Fish Flows @ LWGT.  This column represents fish augmentation flows
that were computed using the method described in Section 3 - Analysis Method for IDWR for
Dworshak, plus the fish augmentation flows that were computed at the Hells Canyon gaging
station. These two values were added together representing the total fish augmentation flows at
Lower Granite Dam.

Column 16 - IDWR Computed Base.  The values shown in this column are representative of
the base flows that were computed as inflow into Lower Granite Reservoir. These numbers were
computed by subtracting the fish augmentation flows (column 15) from the total computed
inflows (column 12). See Equation 3.2.

Column 17 - BPA Fish Flows @ LWGT.  This column represents fish augmentation flows that
were computed using the method described in Section 3 - Analysis Method for BPA for
Dworshak, plus the fish augmentation flows that were computed at the Hells Canyon gaging
station. These two values were added together representing the total fish augmentation flows as
inflows into Lower Granite Dam. You will notice that the numbers for all years except 199 1 and
1992 are the same for this column and column 15.
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Column 18 - BPA Computed Base.  The values shown in this column are representative of the
base flows that were computed as inflow into Lower Granite Reservoir. These numbers were
computed  by subtracting the fish augmentation flows (column 17) from the total computed
inflows (column 12). See Equation 3.2.
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‘REVISED 1-3-97
I

APR 1 - SEPT 30,lSSj



APR 1 - SEPT 30.199l_

‘REVISED 1-3-97 I

SNAKE RIVER CLEARWATER RIVER INFLOW TO LOWER GRANITE DAM
I I I I I

I I I

DATE (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) WC
16&p-91 19.4 5.9 10.4
17Sep-91 19.3 5.9 10.6

c...- nr 10.6

27-Sep-91 I lL.U[ U.“, I I ,“_, ,
nr I 44 Al nnl 10.71 I I I
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BASE FLOW AND
FISH AUGMENTATION FLOW

DETERMINATION

1992









APR 1 - SEPT 30.1992
‘REVISED 8-7-96 I I

SNAKE RIVER CLEARWATER RAIER INFLOW TO LOWER GRANITE DAM

HDR HDR IDWR IDWR BPA BPA HDR HDR IDWR IDWR SPA SPA

RECORDED FISH FLOWS COMPUTED RECORDED FISH FLOWS COMPUTED FISH FLOWS COMPUTED FISH FLOWS COMPUTED RECORDED FISH FLOWS COMPUTED FISH FLOWS COMPUTED FISH FLOWS COMPUTED

eliELLS  @SRNLEE SASE 49 PECK @DWSK SASE QDDWSK BASE @IX&K BASE @LWCiT  @LWGT BASE QpLwGT BASE QDLWGT BASE

DATE (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS)

16-Sep92 13.3
(KCFS) (KCFS)

11.4 1.9
(KCFS)

22.6 11.4 11.4
17-Sep-92 13.2 11.4 1.8 22.5 11.4 11.1
1 BSep-92 13.2 84 4.8 22.9 8.4 14.5
19Sep-92 13.1 0.0 13.1 22 9 0.0 22.9
20Sep92 7.2 0.0 7.2 19.6 0 0 196
21&p-92 2 9 0.0 2.9 12.9 0.0 12.9
22Sep92 2.9 0.0 2.9 13.6 0.0 13.8
23Sep92 2.9 0.0 2.9 12.6 0.0 126
24Sep92 3.1 0.0 3 . 1 129 0.0 12.9
25sep92 4.9 0.0 4.9 13.3 0 0 133
26-Sep-92 7.3 0.0 7.3 17.3 0.0 173
27sep92 5.4 00 5.4 18.8 0.0 16.8
28-Sep92 4.6 00 46 15.9 0 0 15.9
29-Sep-92 4.4 0.0 4.4 15.2 0 0 15.2
30Sep92 4.1 0.0 4.1 15.7 0.0 15.7

SUB TOT 216.7 100.8 115.8 498.9 100.8 398.1
IKSFD) 429.9 200.0 229.7 989.8 200.0 789.8
JKAF)

TOTALS
(KSFD) 1226.6 125.3 1101.3 2457.5 554.4 1686.4 662.7 1578.1 762.1 1695.2 5617.5 879.7 4438.9 . 7880 4330 6 887.4 4730.1
/KAF) 2433.5 248.6 2185.0 4875.6 1099.9 3345.7 1314.8 3130.9 1512.1 3363.3 11145.1 1348.5 8806.8 1563.4 6591.9 1766.7 9384.5

l l KCFSfora24hourfbwpetiod=l  KSFD
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BASE FLOW AND
FISH AUGMENTATION FLOW

DETERMINATION

1993







RECORDED FISH FLOWS COMPUTED RECORDED FISH FLOWS COMPUTED FISH FLOWS COMPUTED FISH FLOWS COMPUTED RECORDED FISH FLOWS COMPUTED FISH FLOWS COMPUTED FISH FLOWS COMPUTED

@HELLS  (38RNLEE BASE Q PECK QDDWSK BASE QDDWSK BASE QDWSK BASE QLWGT  QDLWGT BASE @LWGT BASE @LWGT BASE

DATE (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS) (KCFS)

24-Jul-93 18.3 7.0
(KCFS)

11.3 19.3 9.3 100 10.8 8.5 108 8.5 50.4 16.3 34.1 17.8 32.6 17.8 326
25Jul-93 17.2 6.0 11.2 19.1 9.7 94 10.8 8 3 10.8 8.3 48.9 15.7 33.2 16.8 32.1 16.8 32.1
26-Jul-93 22.2 11.5 10.7 23.8 13.6 102 146 9.2 146 92 54.0 251 28.9 26.1 27.9 26.1 27.9
27-Jul-93 22.6 11.5 11.1 21.0 9.8 11.2 11.2 98 11.2 9.8 57.5 21.3 36.2 22.7 34.8 227 34.8
28-Jul-93 23.6 11.5 12.1 17.4 7.8 9.6 8.2 9.2 8.2 9.2 52.2 19.3 329 19.7 32.5 19.7 32.5
29-Jul-93 20.5 8.0 12.5 16.6 7.3 9.3 8.2 8.4 8.21 8.4 50.2 153 34.9 16.2 34.0 1621 34.0
30-Jul-93 10.5 0.0 10.5 16.1 6.8 9.3 8.2 79 8.2 7.9 44.8 68 380 8.2 36.6 82 36.8
31-Jul-93 20.0 10.0 10.0 15.8 7.7 8.1 8.2 7.6 8.2 7.6 38.4 17.7 207 18.2 20.2 18.2 20.2
1Aug-93 14.9 3.3 11.6 20.6 13.5 7.1 13.8 8.8 13.8 6.8 47.1 16.8 303 17.1 30.0 17.1 30.0
2Aug-93 13.6 3.3 10.3 26.8 20.3 6.5 20.5 6.3 20.5 6.3 49.4 23.6 25.8 23.8 25.6 23.8 258
3Aug-93 12.6 3.3 9.3 27.6 21.1 8.5 21.8 58 21.8 5.8 50.0 24.4 25.6 25.1 24.9 251 249
4Aug-93 11.9 3.3 8.6 27.3 21.1

_--.
6.2 21.9 54 21.9 5.4 48.3 24.4 23.9 25.2 23.1 25.2 23.1

5Aug-93 11.9 3.3 8.6 27.5 21.8 5.7 22.4 51 224 5.1 47.1 25.1 22.0 257 21.4 25.7 21.4
8Aug-93 12.7 33 9.4 28.8 23.2 5.6 24.0 4.8 24.0 4.8 48.1 26.5 216 27.3 20.8 27.3 20.8
7Aug-93 15.4 7.0 8.4 22.4 15.4 70 160 6.4 16.0 6.4 45.2 224 22.8 23.0 222 23.0 222
8Aug-93 15.6 7.0 8.6 21.0 15.2 58 157 5.3 15.7 5.3 43.4 22.2 21.2 22.7 20.7 227 207
9Aug-93 21 0 12.0 9.0 17.1 10.3 6.8 109 6.2 10.9 8.2 42.2 22.3 19.9 22.9 19.3 22.9 19.3
IO-Aug-93 20.8 11.5 9.1 14.4 8.7 5.7 9.0 5.4 9.0 5.4 42.2 20.2 22.0 20.5 21.7 205 217
llAug-93 20.0 10.8 9.4 14.2 8.9 53 90 5.2 9.0 5.2 41.2 19.5 21.7 19.6 21.6 19.6 21%
12Aug-93 10.8 4.8 6.0 14.1 8.9 52 9.0 5.1 9.0 5.1 36.0 13.7 22.3 13.8 222 138 22.2
13-Aug-93 14.9 3.0 11.9 9.6 3.9 5.7 4.2 5.4 4.2 5 4 29.8 6.9 22.9 7.2 22.6 7.2 226
14Aug-93 9.8 0.0 9.8 4.8 0.0 4.8 00 4 8 0.0 4.8 28.9 00 269 0.0 269 0.0 26.9
15Aug-93 9.2 0.0 9.2 4.8 0.0 4.8 0.0 4 8 0.0 4 8 21.1 0.0 21.1 0.0 21.1 0 0 21.1
16-Aug-93 18.5 6.9 9.6 5.9 0.0 5.9 0.0 5.9 0.0 5.9 23.2 6 9 16.3 6.9 163 6.9 163
17Aug-93 17.1 8.0 9.1 5.9 0.0 5.9 0.0 5.9 0 0 5.9 30.9 80 22.9 8.0 22.9 80 22.9
18Aug-93 11.1 5.9 0.0 5.9 0.0 5.9 0 0 5.9 32.2 6.0 262 8.0 262 6 0 262
19-Aug-93 19.5 5.9 13.6 5.4 0.0 5.4 0.0 5.4 0 0 5.4 31.4 59 25.5 5.9 25.5 5.9 255
20-Aug-93 21.5 9.0 12.5 5.1 0 0 5.1 0.0 51 0.0 5.1 33.9 9.0 249 9 0 249 9.0 249
21-Aug-93 12.1 5.3 68 4.9 0.0 4.9 00 4.9 0.0 4.9 31.5 5.3 26.2 5.3 26.2 5.3 262
22Aug-93 11.8 5.2 6.6 5.1 00 5.1 0.0 5.1 0 0 5.1. 24.0 5.2 18.8 5.2 188 5.2 18.8
23Aug-93 12.6 0.0 12.8 5.1 0.0 5.1 0 0 5.1 0.0 5.1 24.4 0.0 244 0 0 244 0 0 244
24Aug-93 12.5 0.0 125 4.8 0.0 4.8 0.0 48 0.0 4.8 25.4 0.0 254 0 0 25.4 0 0 254
25-Aug-93 14.2 0.0 14.2 4.6 0.0 4.6 00 46 00 4 6 24.1 0.0 24.1 0 0 241 0 0 241
26Aug-93 11.0 0.0 11.0 4.4 0.0 4.4 0.0 4.4 0.0 4.4 24.8 0.0 24.8 0.0 248 0.0 248
27-Aug-93 11.7 0.0 11.7 4.3 0.0 4.3 0.0 4.3 00 4.3 24.8 0.0 248 0.0 24 8 0.0 248
28Aug-93 10.4 0.0 10.4 4.3 0 0 4 . 3 0.0 4.3 0 0 4.3 232 00 232 0 0 23.2 0.0 232
29Aug-93 7.4 0.0 7.4 4 3 0.0 4.3 0.0 4.3 0.0 4.3 20.2 0.0 202 0.0 202 0 0 202
30Aug-93 13.5 0.0 13.5 4.3 00 4.3 0.0 4.3 00 4.3 - 18.4 0.0 184 0.0 18.4 0 0 184
3lAug-93 12.6 0.0 12.8 4.3 0.0 4.3 0.0 4.3 0.0 4.3 24.3 0.0 24.3 0 0 24.3 0.0 24.3

TOTALS
IKSFD) 3721.5 265.5 3456.0 3715.8 741.5 2974.3 1159.9 2555.9 1159.9 2555.9 11623.8 1007.0 10816.8 1425.4 10198.4 14254 101984
(KAF) 7383.5 526.8 6856.8 7372.1 1471.1 5901.0 2301.2 5070.9 2301.2 5070.9 23061.6 1997.9 210637 2828.0 20233.6 2828.0 202336

l lKCFSfora24hourflowpenod=lKSFD
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USGS DATA



240 
CLEARWATER RIVER BASIN 

13341050 CLEARWATER RIVER NEAR PECK, ID 

IEATION.--L;rt 46?30'00', long 116*23*30', in NE",NEl,, sec.1, T-36 N., R.1 w., 
17060306, on left bank, 2 ml upotrum from 819 Canyon Creek, 

Nez Perce County, nydrologi~ Unit 

North Fork Clearwater River, and at mile 37.4. 
2.2 ti northeast of Peck, 3 ml dovnstrga frolp 

DUINACE AREA,---8,040 mif, approximately. 
WATER-DISCHARGE RECORDS 

PERIOD OF R&CORD.-october 1964 to current year. 

CAGE .-Water-stage recorder. 
topographic map. 

Uevatim Of 9a9e h 930 ft above National Caodetlc Vertical Datum of 1929, fropp 

REHlW(S.0NO estimated daily_ discharges. Records good. Station l qulpent includes satellite telemetry. rlor 
regulated by Dworshak Rasuvolr (station 13340950) 5.1 ml upstream bginning September 1971. 

AVERAGE DISCHARGE.-27 years, 14,710 Lt'Hs, 10,657,OOO ,acre-fvyr. 

~x~RpiE.s FOR PERIOD OF RECORD.--Haxlm~ discharge, 127,200 ft’,s June 16, 1974, gage height, 23.66 gt; -Amu 
gage height, 25.00 Ft, Dec. 28, 1967 (ice jam): minimum discharge, 
ft. 

1,260 ft3a Oct. 31, 1971, gage height, 2.24 

EXTRR4ES OUTSIDE PERIOD OF RECORD.-- Flood of June 8, 1964, reached l stage of 23.95 ft, from floodmark, dls&arqe, 
118,000 tt3~s, from rating utandd above 89,100 ft',a. 

W FOR CURRENT yEAR.-Maximum discharge, 62,300 ft3Ms May 19. taatae helaht. 16.43 St; nrinlmum. 2,430 Lt3,s 
Sept. 3, gage height, 3.36 ft. 

Rating table (gage hefght, in feet, and discharge, in cubic feat per second) 

3.0 1920 8.0 14300 

4.0 3460 11.0 27400 
6.0 7940 16.0 59000 

DISc8ARct. CUBIC MT Pta stccwB. WATtx ILAR metR 1990 To SzPTznBm 1991 
DAILY nun VALtns 

MY OCT Nov 

1 3720 4680 
2 3220 4980 
3 3380 4260 
4 3620 4060 
5 4220 7310 

6 4330 8400 
7 4570 7370 
8 5330 6840 
9 5160 6840 

10 1120 5280 

11 
12 
13 
14 
13 

5130 
5180 
5200 
5430 
4780 

5190 
5230 
SllO 
5020 
5450 

14 4380 5140 
17 5300 4690 
18 4880 4530 
1) 4840 4590 
20 5240 4610 

21 4700 4490 
22 5900 4410 
23 6680 4640 
24 1150 4790 
25 4860 5820 

26 4710 15100 
27 1050 15400 
28 5230 14200 
2) 5000 13700 
30 4150 13500 
31 3690 - 

mu 148570 205630 
HEM 4793 6854 
w 6680 15400 
Jux 3220 4oIo 

AC-R 294700 407900 

OtC JAW 

13400 12000 
12800 12300 
12800 12300 
12800 12300 
15100 12200 

18800 12100 
18300 12100 
17800 12300 
17700 12400 
18100 12soo 

20400 12500 
20300 12600 
16900 13300 
13400 14400 
13000 lS700 

12400 16900 
l2400 15900 
12500 15700 
12700 15400 
11300 14600 

17000 14000 
17200 13500 
10700 13400 
11200 13500 
11800 1.3300 

12300 12800 
12600 12700 
12600 13100 
12200 12600 
11800 12300 
11700 11200 

444000 411900 
14320 13290 
20400 16900 
10700 11200 

880700 817000 

rt8 IUR 

9630 8S70 
7600 8130 
7690 8190 
7250 8660 
6900 10400 

7490 10200 
7650 9320 
7270 8540 
5870 8380 
1860 7930 

7260 8090 
6020 8980 
4210 9210 
6790 Y680 
7840 Y3CO 

9120 9160 
11800 8990 
11000 8870 

9990 8790 
10800 8910 

13500 9040 
13000 8890 
US00 88YO 
10900 8890 
10100 8860 

9550 
Yl70 
8570 . - 

- 
- 

8780 
6440 
5370 
S290 
5230 
5300 

246730 259340 
8812 8366 

13s00 10400 
1860 5230 

489400 I14400 

An J4AY 

s740 35coo 
7640 35400 

11200 34900 
11800 34200 
11~00 26400 

15200 20700 
15700 22700 
14400 2CCOO 
13soo 35200 
13soo 31500 

12300 29400 
11300 35600 
10500 40700 
10200 36700 
10600 41900 

10400 42900 
9950 44900 
9920 SlCOO 
9910 53800 

10200 44100 

11000 38600 
12500 39900 
14100 43700 
16500 43300 
17800 41000 

29700 35600 
37500 29800 
36100 28800 
35400 32100 
35500 33900 

- 34400 

471560 1126100 
15720 36330 
37900 33800 

5740 20700 
93s300 2234000 

anl JUL Auc SZP 

3s400 29300 5780 2S20 
39500 25500 6310 2460 
40800 24100 4000 6310 
3Y500 21700 3750 10600 
31400 20700 5770 loco0 

31400 18200 5230 lOCOO 
3~soo 16700 4430 loco0 
31100 15800 1380 10400 
28600 lS200 3870 10~00 
33900 17600 3280 10600 

39600 17200 3180 10600 
36000 lUO0 3130 10600 
32700 14100 3080 10700 
29300 10800 3020 10700 
25800 10800 2970 10800 

23900 8290 7630 10400 
23400 7280 11000 10800 
23100 7050 11000 10600 
21800 4770 11000 10700 
27900 6380 10900 10000 

29500 6110 9130 10700 
24500 I940 2810 10600 
24200 7360 2700 rot00 
26100 8030 2680 10100 
28400 7490 2660 10700 

28900 6820 2580 10700 
26400 4940 2530 10700 
24500 4060 2710 10700 
24900 6260 3010 10700 
26600 4910 3140 10400 

- 4100 2440 - 

898800 37u90 lSl320 297790 
29960 x2160 488Z 9926 
40800 29300 11000 10800 
23100 4100 2S30 2460 

1783000 747600 300100 190700 

CAL YR l))O roIu 5004780 XLAY 13710 MAX S3400 I(IY 2J30 AC-F7 ))27000 
m Yn 1991 TOTAL 503800 kCAM 13800 JGX S3800 IsfN 2460 AC-P? YYHOOO 

A-3 
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204 
SNAKE RI'kRHAIN STEZ4 

13290450 SNAKE RIVER AT HELL.9 CANYON DAM, IDAHO-OREGON STATE LINE 

LQCATION.- tit 4525'05*, long 116*41'50', in SE1*4SE1/4 sec.33, T.3 S., R.49 E., 
Wallova County, Hydrolwlc unit 17050201, Wallow-Whitman National Forest, 

unswayed Willamette meridian), 
on left bank 0.2 ml upstream from 

Hells Canyon eeek, 0.4 ml downstream from Deep Creek, 0.6 ml dovnstrmm fr(M Hells Canyon Dam, 15.5 d northeast 
of Homestead, Oregon, and at iAh 247.0. 

DRAINAGE AREA.--73,300 mi2, l pptoXtitelY. 

PERIOD OF RECORD .--July 196s to current year. 

REVISED RECORDS.- wm ID-78-2: 1969-70, 1972-76, WDR ID-79-2: 1972-73(m). 

CAGE.--water-rtacp recorder. Datum of gaga 1s 1,400.OO ft above National Geodetic Vertical Datum of 1929 (levels 
by Idaho Power CampaWl. 

V.-NO estimated daily discharges. Records good. Station equfpwat includes utdllta telemetry. Flov 
regulated by many reservoirs above station, with a total usable caplclty of more than 10,000,000 acre-feet, the 
most effeaive of which 1s BrownIn Reservoir 38 ml upstream (sea sta 13289700). DiUrTIPl f~uctuatlons caused 
by Hells Canyon powerplant. Diversions above Station for irrigation of about 3,820,OOO acres, of which 742,000 
acxes are irigated by vlthdravals from ground vater (1966 determlnationl. 

AVERACE DIsC~?ARCE.-~~ years, 20,810 ft3fis, lS, 077,000 acre-ft/yr. 
EXTREMES FOR PERIOD OF RECORD.--8mclmun discharge, 87,800 ft’/s Feb. 23, 1982, gage helght, 84.015 ft; mfnimm, 

l,S80 ft3Ms Hat. 19, 1967, gaw height, 59.9 ft; minimum dally, 4,360 Ft'o Hay 0, 1977. 
EXTREMES FOR CURRENT YEAR.--Maximum diSChX9e, 29,700 ft'e Dec. 20, gage height, 72.04 ft; minimum, 4,540 ft3,s 

Apr. 4, gage height, 62.50 ft; minimum dally, 6,600 ft'#s Apr. 7. 

Rating table (gag8 height, in fwt, and discharge, In cubic feet par second) 

63.0 5660 67.0 13700 
64.0 7280 70.0 22soo 

75.0 41900 

DISCI(ARCt. CUBIC PUT ?Et StCOND. UATtR W - 1990 To SzPTzmIm 1991 

MY om Mov 

1 10400 8670 
2 10400 10900 
3 10400 8920 
4 11300 8890 
5 11800 13300 

6 11300 13700 
7 14800 13800 
8 16700 10300 
9 10100 10400 

10 9470 11100 

11 10500 8890 
12 9660 8870 
13 9340 13200 
14 9490 11700 
15 9620 13600 

16 10100 11500 
17 11500 9050 
18 9250 10100 
19 9350 13600 
20 9420 13400 

21 9370 14200 
22 9380 woo 
23 9290 9250 
24 9070 9780 
25 9340 11400 

26 
27 

:I 
30 
31 

9270 9350 
9210 13300 
9370 10400 

9660 9640 
9980 9620 
9260 - 

ToTa 317700 330230 
nzu 10250 11010 

nAx 16700 14200 
?u# 9070 ' 8670 

AC-n 630200 655000 

DU JM 

9620 11000 
9640 14500 

13000 15400 
9970 1s000 
9880 12100 

12800 12300 
12300 13500 
12500 11400 
10500 11400 
10300 11400 

11000 10900 
12100 10100 
12700 9660 
12900 9660 
10500 10700 

10400 11900 
15800 10200 
11200 10100 
13000 10800 
21000 10500 

18400 16200 
16200 16500 
16300 15)OO 
18900 1s500 
14700 14800 

14400 17600 
10800 13300 
llCO0 14300 
14200 13700 
15100 1sooo 
11900 l3000 

406310 398320 
13110 12850 
21000 17600 

9620 9660 
805900 790100 

M NM Am BAY JUL AUUC SZP 

12600 14800 n90 6770 13200 13900 7180 8950 
11300 11300 9260 12400 13900 15400 7030 8760 
10500 9200 8690 12600 17800 14700 6900 8910 
10500 lS200 8070 6960 16200 8640 6780 9810 
10500 17400 7400 7200 14500 8090 6780 9890 

11400 11500 6630 20000 14000 8080 7350 11800 
10800 17700 6600 18600 14200 8040 7440 14000 
13100 15100 6660 17100 12100 8320 8000 14100 
11100 9570 6750 13200 11300 11500 7640 18800 
10100 I¶90 6630 16500 15500 15300 cno 19200 

11800 8970 6900 19400 18100 15400 6870 19300 

13300 9000 7350 24200 16500 15500 7190 19300 
10300 9010 7690 23500 17000 15500 7180 19300 

10200 9020 7900 24300 13700 15400 7120 19300 

10500 10800 7870 22100 7130 13600 7340 19400 

10500 9110 7890 13200 6830 7580 7030 in00 
12500 9090 7910 11900 13400 6660 7430 19300 

14300 9890 7900 13100 10600 6880 7000 19500 

13100 no0 7900 16600 6990 6640 9410 16200 

14700 n30 7880 18600 9950 6630 7840 14200 

15300 9340 7690 15100 10600 6660 7480 13600 

17900 9310 7460 14300 7090 9140 7250 10900 

15300 9310 6680 13100 6870 7610 7360 15200 

143OJ 9270 9200 12200 11900 6930 7170 13000 

15300 9720 6790 13soo 9120 6890 7220 12800 

11400 
11900 
16900 

- 

- 

- 

10200 
9390 
9360 

93110 

9370 
9420 

10600 
7220 
6460 

9740 

9430 

8830 10800 6780 7510 

11100 8960 6760 8160 

14300 .10200 7060 7900 

13700 9340 7250 8220 

LB00 11400 1440 9330 
14100 - 7230 8760 

12700 

12800 
11400 
10100 
12400 

- - 

351000 328520 234840 461760 319520 3015s0 232910 434320 

12S40 10600 7828 14900 11980 9727 7Sl3 14480 

17900 17700 10600 24300 18100 15500 -70 19500 

10100 8970 6600 6770 6830 6630 6780 8760 

696200 651600 465800 915900 713100 598100 462000 861500 

DAxLYnLApvALuzs 

CAL YR 1990 TOTAL 4301880 lccw 11790 MAX 27300 MI8 6540 AC-PT 8533000 

MYR Yt 1991 TUTAL 4111080 ntAn 11390 t&AX 24300 MIY 6600 SIC-= 824SOOO 

A-4 
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cLxARmmRIvLam 254 

l334lOfO cLzx-xllm~HLXR*m 

-mm.--ht 4630'00'. Long llC23'10°, kr I&I&, rac.1. T.36 H.. x.1 w., -= P-a -ty, nydrolog~c u 17060306, oa hft bad. 2 d W-r@- f= Big Curyoa Cm-k. 2-f nrf ~rthust of ok, 3 a -tr- ,< 
md pork Clurntu Rivu, utd it mlh 37.4. .e 

Dm ~.--~,o~o ti2, A~toxinutdy. 

WA=-DfSOURCtRXDRDS 

PPUOD O? RECORD.-Octohrl364t0 arrmtyur. . 
~,--Watu-rwqe rrcorder. &hAtioa of gage is 930 ft Abovm NaEIoxa C+oduic v 

topograuhk m8u. 
-fal Deurp OF 1929, Lrm 

RmmREs.--No rstbatd ddly df*cbarVu. 
rNAt& by brsb& RUUMk (AtAtiOa 

xecords good. statfoa q&=aat faclodu 
l3340950) S.1 d W8U*a b0&dng --llQ* tehlwuy. Flow 

kptrnrbv 1971. 
&xmmEs omsmt 

118,000 f&r. 
ppuoo 0~ RECORD.--Flood OF Sun. 8. 1964. ruchd l atwe of 23.9s ft. fruu f1-k. usclrrrga, 
fm ratirrg Orceded AbOW 89,100 Lt’/S. 

m. amscrp1msxam.naT?%YzAxocTuux l9sfm-1992 
DuLYntMvALum 

DAI 

1 
'2 

1 
4 
5 

6 
7 
8 
9 

10 

11 
l2 
la 
14 
ls 

16 
17 
18 
19 
20 

ti 
22 
23 
24 
2s 

26 
27 
28 
29 
30 
31 

TOYAL 

OCT 

1410 
ll30 
3070 
3040 

. 3060 

3040 
3080 
1060 
3030 
3030 

3020 
3oso 
3040 
3010 
2sso 

3010 
3020 
1010 
1090 
3070 

3070 
3090 
3230 
3280 
3210 

32so 
3390 
3510 
3420 
3290 
3170 

97250 
ll37 
3530 
2990 

192900 

nw oo= 

1100 7800 
3170 7630 
1090 lfooo 
2900 la400 
3470 uloo 

SXO us00 
S480 l3800 
4SlO l3200 
4090 la100 
47so 8180 

4S20 6450 
4070 8710 
5770 W70 
c160 ss70 
5220 4830 

4440 43so 
4060 4110 
6480 43fO 
9000 4910 

10200 US0 

10860 4780 
9920 4480 
8070 4SlO 
7640 4630 
n40 4S60 

9910 4390 
9760 4230 
YllO 4060 
8S90 4080 
#SO 4080 
- 4270 

lsOlLO 21606a 
a39 070 

10800 UIOO 
2900 4060 

in200 428600 

Jan m 

4400 so40 
4300 s140 
4060 silo 
4uo 4140 
4200 4s40 
42SO 4310 
4280 4240 
4220 4240 
4100 4210 
4110 4180 

4100 4110 
4l30 42SO 
4uo 4260 
4uo 44so 
4lSo 4S80 

4160 461.0 
4120 4S20 
3120 4390 
2940 4300 
2670 so00 

2440 6860 
IS60 7890 
2960 8600 
3370 8830 
1ss0 8710 

3s70 
1490 
3890 
s400 
SS80 
1200 

8380 
8110 
7820 
mo 

a- 
-- 

Ul720 la330 
3921 5632 
ssao 8830 
2440 4l20 

241400 324000 

lRll Ant 

7840 8SSO 
moo 9280 
8800 lOSO 
suo lx00 
9940 l3~00 

ssso 11900 
9170 10900 
9100 9970 
88SO 9740 
8440 l2600 

8060 14900 
7840 la300 
7810 us00 
8010 14400 
UC0 lSSO0 

YllO lS400 
10400 lS800 
11600 19900 
10700 18SOO 

9890 17100 

9290 16400 
8800 2900 
8400 26400 
8160 2sooo 
7980 24200 

7940 24200 
8080 17900 
IS30 18600 
8390 2l200 
8010 26900 
8050 -' 

272880 493740 
8803 11460 

11600 26900 
7810 ISSO 

s4uoo ' 979300 

XAY JUL 
39800 .24200 so20 
34400 22700 6220 
32100 23400 UC0 
31800 22500 ss30 
32700 33800 14900 
33000 13300 
31800 33100 
16400 32100 
36400 
32200 

2.4900 
9880 

lssoo 
lS800 
16800 
16200 
us00 

29600 9230 UC00 
20s00 YUO no0 
18600 9160 no0 
38800 10200 S830 
39300 YUO 23600 
39900 8290 24200 
20700 8S80 24000 
18SOO 8700 13400 
20300 7790 4soo 
22200 7320 4480 
29100 7170 4990 
2000 . cno SC00 
tS400 6290 s490 
2s200 ss70 9710 
2sioo stfo us0 

29000 S730 4900 
31700 Cl20 4600 
28700 ssso 4360 
21600 3140 4180 
26600 6170 4040 
21200 - 3sso 

sx32oo 410440 300810 
29460 11680 9704 
19900 33800 2uoo 
18500 n10 . 3sso 

18ffOOO 814100 s96700 

-~~-rmwDAraFuJl~~lsif - lsll, BY UATm YLXI (wrl 

4796 6442 7898 lOS20 l27lO au 8818 usso USlO 26OSO 49610 18720 
16090 2luo 

0 190 
17630 

l969 
4u30 nsio 

t)U us9 
m 2887 3lLS 

lsif 
4174 4no 

(wl) 
in9 UC7 10220 l970 14200 36430 

lsci lsu 1966 ue. lS70 l968 

SmQlmY srxmsrxs 

aTmAIn 
WBQAH 
J=-AmuIALlaaJl 
--IQA* 
J==tnnuLYntw 
-wlQwl 
Almua snml-mr wmcw 
~?xaKnat 
~?xAx~ 
PumTLad 
Amuu mbmm (AC-rT1 . 
10 II#=pcp w 
so - - 
90 - - 

?m 1970 camalAR m Pa 1971 
SS86fOO 7292740 

ls310 l9980 

89400 a ( 103000 
2070 Jan 7 1860 
2630 Atro 28 2340 

11080000 14470000 
43000 saoo 

8140 10100 
3480 3140 

i-1 
40830 lOS30 
us20 U670 

l971 
21890 6x1 

1966 UC6 

Am m 
3850 3820 
3760 3810 
3660 3800 
3s70 4090 
1600 4x30 

1480 tno 
3490 4SlO 
3920 4360 
3920 4uo 
3940 YYSO 

1890 UC00 
3no u300 
3770 UlOO 
36SO la400 
3680 l3400 

3660 'uloo 
1800 13200 
4070 13200 
4340 uroo 
4300 7160 

42SO 2890 
4270 2880 
4470 2880 
4980 1060 
4560 4870 

4180 7260 
4070 ~5370 
4010 4S80 
3940 4400 
3890. 4330 
31so - 

l22SCO 216440 
MS4 72U 
4980 la600 
1480 2880 

243100 429300 

18i2 3799 
SO24 nor 
lS6S -68 
2704 22ls 
Is64 1966 

YArpIYEalt l uATzxrUBl l36S - 1971 

lS800 
Us80 
10840 

Isyu 103000 
s=P 30 1860 
m 24 l920 

107000 
' 2s.00 
la0 

11440000 
us00 

8WO 
3140 

l971 
L)CC 

wuun 
kp29r)cI 
Iro24U)cI 
my t3 U71 
k28Uff 
la 30 I)69 



212_ 
aAxzRnfmIuI#sTm 

U2904SO SlUKZ~~ AT - CamoN DAN, InAHo-oRsxN ixATz LpJi 

ma.--L& 4S2S'OS', loag 11641'SO', in sz+/,se'/, l =.33. f.3 s., A.49 t l v =-Fnymd w:1ldmetta meridian) 
wrfl- ww, wrllour-whi~ &Iatioad Porut, Wdrdoqic Oaft 170SOtOl. 011 left bar& 0.2 mi upstream & 
~~~aaek, 0.4midcuastrmmfrm~~k, O.6~Qnuu~frar~~ls~~.fS.S~1l0~~~ 
of mstnd, ormgoa. uad at dh 247.0. 

m AIcEEI.:-73,300 mi2. apprad=tely. 

omtxw or R#XIRD.-.~IY 1965 to curraat year. 

mm we-~ >78-2: l969-70, l372-76, WDR ID-79-2: Ulf-73(n). 

~,--~tu-st~ge rre~rdrr. Datum of 9wa is 1.400.00 ft abon Nafoaal Ceochtic Vertical naua of 1929 UW~S 
byIChhOPO+fU-). 

m. --I& “timed ddly m.*- Ruordr mod. StAtfan equipbeat includes satellfte t~laaemy. Pbu 
retdbynuny mSmir8 bOV8StAda• tith&tOtllUllhta ~cftyOf~~~10,000,000 bCXO-t&U. tha 
-SC l ffeive of uhich 18 Brawolea Ru-k 38 pri uu8Umm (aam 8ta 132897001. Did fluctuations caused 
ky lid18 caya mlrrrt. Divudoas abow StatiOn for irrfcfatfOa OF about 3.820,000 acres. of which 742,000 
acres ue frfgated by wkhdrauab frcm Qzpund w(ltu (1966 detexmlaatfun). 

6 
7 
8 
9 

10 

16 
17 
18 
19 
20 

21 
22 
23 
24 
2s 

26 
27 
28 
29 
IO 
11 

Ds Jau su 
ss3o 
ss40 
9s10 
ss30 
nto 

suo 10100 10300 moo 9940 18SOO 1410 Cl80 CS80 
98SO .lUOO 

6520 
10100 lS800 9920 20400 5410 6290 caoo 

Ml0 1uoo lUO0 
csco 

tt700 10000 20300 SIC0 16900 6400 cs30 
9780 uooo l2700 14soo 9460 20400 1310 18000 CS80 CS40 
m0 10800 UC00 la200 8910 20400 s390 17900 CS70 CS40 

ll800 9800 9810 ll700 17100 14700 8800 11400 S330 17900 CC00 4SlO 
f/400 9810 9630 lC600 l3400 uooo 8800 8680 SC0 18000 6610 cs20 
l&800 9840 suo in00 lOSO us00 8790 8610 s130 18000 6640 6510 
u200 9870 9830 us00 10400 l2400 8800 8S70 5290 17600 6680 csao 
10700 9800 9800 lCSO0 al700 14900 8600 (Cl0 s100 77x0 m0 CS70 
lOSO 9800 10300 l2800 11300 l2700 8770 8650 SllO 6990 -90 CSIO 
10600 98SO 9810 14200 us00 us00 8780 8680 us0 n10 6680 6610 
10300 ,670 9110 lSlO0 uooo lSl00 8820 8cIO S480 CC40 CS70 000 
11900 9830 10300 u700 10100 10200 8800 8620 1440 ' 61590 6SlO CYOO 
UC00 9820 9800 14900 10000 9980 8810 8140 s400 6770 cs40 7110 
10400 9810 14800 uooo 9990 1sooo 8810 7440 5430 .6700 cslO 7420 
10300 9830 11400 la800 10000 l2700 8790 n40 6S70 4710 csso 7480 
1UOO 9840 us00 uooo l2100 14700 8780 6480 6640 6700 6S40 7410 
10300 9780 13s00 l2300 13200 l2300 87SO 6610 CC40 66YO csco 7400 
10200 9800 lS400 16300 11800 10100 8760 5890 6600 66YO IS20 1790 

10200 9790 la00 UC00 11300 9980 8800 S980 S280 6840 CSIO n40 
10100 9810 10300 l3200 12100 9970 11700 s700 SC60 6890 csso 7430 
10100 9830 us00 I.2800 14400 11800 9430 s490 6390 000 6S70 7080 
10000 9840 10400 uwo us00 llSO0 8S70 S480 6470 c7so CS40 7x20 

9730 Y800 10100 11100 14600 9990 8660 ssoo 6620 CS40 CS80 7220 

9600 9790 10100 9960 
ss70 9810 tlsoo us00 
YS80 9870 l2200 lS7w 
ssso 98SO 10100 ll7w 
ssso 9830 11000 la200 
ss60 Me lOSO 11400 

ls100 
lS200 
14200 
moo 

ssco 
9980 
9980 
9910 

10000 
9930 

SSlO 
ssoo 
s470 
S460 
s410 
S420 

080 
CY20 
6490 
cl20 
6310 

(510 6970 7260 
CSOO csso 7440 
6S6Q 6560 76YO 
tS70 CSSO mo 
csso cs40 10400 
CS80 6SlO - 

13932D 293460 1X820 
109s0 9782 10870 
14400 9670 lS400 

ssco 9530 sno 
.n3000 582100 C68100 

418060 * 360290 
la490 U420 
in00 moo 

9960 9990 
829200 714600 

378700 
l2220 
lS800 

9910 
7suoo 

9100 
13000 
ll200 

6750 
8600 

- 

i78400 
9280 

uooo 
8S70 

Sf2200 

283210 17c0s0 2848CO 204060 2us20 
sue S868 9189 CS83 7Ul 

20400 080 18000 nso 10400 
SC10 S280 Cl80 CS20 CS20 

SC1700 14YtOO s6s000 404800 u4300 

-~~Y'lCLW~?au~~ls66 - u92, BYNmaYmJl (wn' 
law us00 in80 

nax. 24140 28630 
wn 
m ;z 

ls8S 
9782 

WY1 1989 us2 

19270 22s10 24280 26240 2sno 26JCO 22260 
10410 38230 4400 a340 61960 68840 I9080 

tsu 
liK l&o' 

1986 lm4 * 19-84 la84 
10870 10400 7371 UOl S868 

1-2 Us1 U88 us1 1988 lsn r)Y2 

so#IAltrmmzstIu 

-tdAL 
-lum 
~QPIINaalALmhJl 
--maLlaM 

--MY- 
-mMw 
BnsraGx 
-mffLow 
-- UC-m 
10 lRQn F 
w-z=Qw 
so m - 

FOR 1991 - Ymn 
4072240 

lllc8 . 

2uoo w9r 14 
-7 

090 Agr( 

8077000 
us00 
rolw 

nro 

Fa 1992 mrm Yna 
IS~O 

Y746 

l 20400 -Y2 
1280 JM 21 
1330 J?04 

22200 ocr2 
C9.8J Oc8 2 

' 3900 anmu 
707s000 

1uoo 

9800 
U80 

u300 
2sSfO 

1983 
001 

10920 
17010 

ls83 
6SU 
lsst 

utso 
lSU0 

la.4 
CJn 
1977 

WAzpl Yzus 1966 - 1992 

20 
16 

9 
78 

4 
S 

87 

l 1 
14780 

38 
16 

8 

IO0 
iC0 -84 
'46 US2 
,oo M 22 1982 
I60 W @Un 
30 am 4 1992 
IO0 Fab 23 1982 
84.0s Fmb 23 -82 
i80 nu ls 190 
100 
ioo 
ia0 
‘20 

a ~oocprrd~4.S 
b -am tmkht. 62.21 tt. 
c aAtya bdubt. SY.¶ rt. 
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CLEAEttjATER~BAsIlc 

u341oso cLEAmAmRNERNz?ARPEcx, ID 

UCATION /oLat 4,j-30000-, lorlq 11C23’30’. 5a Id/,UE1/4 SN.1, T.36 N., R.1 W., Nat Parta County, ~~~~~~~ pplc 
17060306, QO left &&. 2 d rtg*tw fm Big wa ad& 2.3 4 00e-t 0: P&a 3 a downatrem crop 
North Fork Cleama tu fivu. rod 8t mile 37.4. 

DswNu;E ARE&.--8,040 mi', 4%='Jd=t*1y- 

WATER-DISCHMGZ RECORDS 

PERfOD Or RECORD.--octobu 1364 to -am -0 

cAcE.--uatu-8tagr roeorder. ~mfatioa of gage i8 930 ft abvm ma lrvrl. tram topogr~c mp. 

-.--R~* good. mtforr U@G-Itt hidUde* Satdlit. -h-try. 
(StAth¶ l3340950) 5.1 at WS=- --a Swt- ls71* 

nTRmasoursfDEPP(roDo?-. --Flood of June 8. 19-64, reached a stage of 23.95 ft. firm FI -k; clisch4uga. 
118,000 ft'/S, frcu rat.b(J UCtdd rbovr 89,100 fta/8. 

MY OCT 

3YYO 
3870 
an0 
3700 
42lo 

t' 

: 
10 

lY60 
3740 
36SO 
3470 
3390 

11 

ii 
14 
Is 

3330 
3280 
1240 
atio 
3750 

16 

t: 
l9 
20 

ass0 
3420 
3390 
3440 
3390 

21 11;0 
22 3320 
23 3340 
24 3270 
2s 3210 

26 
27 

;: 

3: 

1150 
3100 
3080 
11w 
3370 
3720 

107980 
US3 
42lO 
3080 

2lUOO 

WV arc 

4020 ISYO 
4600 ass0 
so20 as70 
4370 3140 
4080 . 2380 

3990 2230 
3940 2S60 
4SSO a3200 
48SO 3730 
4590 1800 

4200 1780 
IYCO 3710 
3UO ass0 
4080 3490 
4080 3470 

4000 1400 
1990 1310 
3sso 3280 
4040 2910 
4030 all0 

3900 Il.80 
3870 3410 
4070 3460 
4070 3600 
1460 1540 

2830 as10 
2SCO 1480 
3110 3430 
4240 3440 
3860 3410 

3140 

UO280 103780 
4009 3348 
so20 1800 
2S60 

238600 

JM m 

1330 3660 
also 36SO 
3lSo 14so 
au0 as10 
1390 3470 

33so 
1440 
34JO 
14YO 
38SO . 

l2700 28300 17YOO la100 20100 lY70 
14200 28000 37100 l2700 26600 3850 
14700 29900 33aao us00 27400 3760 
16200 36500 2ssoo 21400 27100 3710 
17800 35200 23900 20600 27400 3620 

6670 ISYO 1020 16400 33Y00 22YOO 19600 28700 X80 
2970 ILSO Cl30 1s000 37400 27500 lsooo 21YOO 3510 
2YlO acso 7000 ls200 1s400 35200 lYlO0 
2760 

206pO 3470 
1780 7170 1s000 33400 27YOO 18500 16600 3410 

4500 lY20 7220 lS600 . 11300 28100 17800 UYOO 3370 

11700 4170 6880 1s300 33300 28SOO 18400 ll700 1330 
11800 4310 6400 14000 41400 30400 20800 l3600 3280 

8180 4460 SY80 l2800 s1400 30000 22100 1210 3400 
3650 4430 SY40 us00 suoo 2CYOO 22000 4550 as40 
1840 4310 CY70 20300 65000 2S400 24200 4sco 3480 

1600 3no 9290 19900 
3470 8360 9000 19600 
3170 all0 9980 21000 
3260 1710 l2800 
4oso 4160 

. 22400 
UlOO 20900 

66600 2000 26400 5580 3460 
62700 27500 . 26400 SC20 1470 
CUOO 24600 26SOO SS80 1380 
62900 20800 24900 5170 3300 
63500 23000 21100 4830 32so 

31Y0 3Y40 14100 20400 64600 21400 UC00 4690 
3680 an0 us00 20700 60100 23wo 18200 4810 
as90 as40 11400 21500 SO400 22000 16200 4850 
3490 3580 ll800 fl200 39600 2osoo 18800 4s30 
3470 34so 14700 21000 an00 us00 18600 4360 

an0 3260 14800 21700 suoo lSYO0 23500 4220 
4040 32so 16400 20100 s1400 u700 20600 4140 
4000 3290 16300 19300 46400 16800 16800 . 4090 
IYCO -- lSSO0 19400 4csoo u400 1cooo 4070 
3880 - 14600 247QO 4lSOO lay00 us00 4160 
1710 - u300 -- 3s700 e-0 lS200 4l30 

3220 
1190 
3190 
3160 
US0 

al20 
3070 

:1010 
3020 
2990 

- 

USYIO 109240 294860 s41900 1420700 748100 608500 3507s0 lOl280 
4181 3YOl ssl.2 18060 4S830 24940 19630 lll10 3376 

Xl800 8360 16400 24700 ccc00 17900 26SOO 28700 3970 
2760 3130 33so l2700 28000 s700 u700 4070 2990 

2CYCOO 2lCIW S84900 107s000 2818000 1484000 l207000 css7oO 200900 

ST-O?-YlLLAlOMTArOll~-l96S - 1971. BY-YEAR m, (-1 
4796 CC42 7898 lOS20 l2710 us50 2coso 49610 40830 1000 

NM 8818 us10 18720 16OYO 2lllO 17610 41110 72YlO s4S20 UC70 
WI 1scs 19LY 196S 1969 1971 UC8 r)CS ' l971 l971 1971 
m 2887 336S 4174 4no 3779 10220 14200 36430 218YO C'S1 
m lsn l970 1966 1966 UC6 1scI lY70 UC8 1966 lY66 

-szwxsTIcs . 
-xM 
xQQmAJamALlaM 
-hmMLnEM 
EQasTMILYUM 
~BuLYlaM . 
AI#oAt ssvni-MY wIp(L# 
-?EMIrf# 
~MEtasPEAEsrxE 
m-m 
ammu - UC-rr) 
10 - m 
so - - 

l uATEaYmts 
lS800 
US80 

103000 
1860 
lY20 

107000 
' ts.00 
1630 

11440000 
us00 

8S40 

l96S - 1971 

l971 
1966 

Mqll l971 
kp29l967 
Sep 24 19cI 
wly l.3 1971 
he 28 19cI 
Row 30 190 

38l2 37YY 
5024 7201 
196s 1968 
2704 221) 
1966 1966 

so - F 3140 
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mm-.--& 45*15*05*, long 1164l'SO', ia SE1/,d/( sec;33;.TJ~s.~R.49 E.* 
. 

-ayad (WfUamecte merits) 
wall- county, walkWa-b&d~ bbciox%d Por88c, ~drohgfc mt 1705om#. oa +ft bank 0.2 & Upgerem frA 
~~11, curyo_n Crnk, 0.4 d donutream from Beep Creek, 0.6 mi doastr~-f~~ H@lh Canyon Dam, 15.5a nom&at 
of mat-d, oregon, & at mile 247.0.. . . . . .: ;’ --: r; . . . :. :. . . . . 

PPUW O? ~~co~b.-July 1965 CO curmat yeu. s 
*.;. : . . . . 

I 

GAGE.--Water-stag* recorder. Datua of mm if .1.400.,00 ft aboy aea .+vel (tev+s.by Idaho && CwILly.j. ' 
. . . . 

RmARxs.--No l athted daily dfachugaa. R=otb good. Station equimm4t facludea aat*llita tel~~y. Tlow 
- rcgulatmd by many reaarvoira ahve station. With a coca1 Usable capacity of mre than lO,OOO,OOO acre-f-c the 

moat effective of which is Browhe Reaemmfr 38 mi rrpatream (see 6ti 13289700). Diurnal flucturtfom &d 
by Xdla canyan powerplant. Diveraiozxa rbov8 8taCiOn for irrigation of about 3,820,OOO acres, of vhi& 742,000 
acres are irigated by withdrawals from Qtbund water (I?$6 determfnation). 

DAY OCT 

1 ll300. 
2 .' 11600 
3 10600 

: 10600 10400 

6 10300 
7 10100 
8 3980 

1X 10000 3990 

11 10100 
l2 10100 
13 10200 
14 10200 
15 10400 

16 10300 
:: 10300. 10200 

19 10300 
20 10500 

2 10300 10500 

23 3900 
24 3190 
25 9320 

26 3300 
27 3340 
2a 9370 

3x 3300 3290 
31 9250 

mAL ll2630 
tQAa 10080 

x&X ll600 
and 9190 

AC-m : 620100 

DISCXAKZ'QNC=PUTOCOND.mmm ccxoau 1992 To smrmad 1333 - 
DArLYKmnvyzs . * : . 

. . 

Du JM 
- 

Pu m .* hP8 . . Jar * * Jtp(.‘JuL’ mv 

9240 9430 3150 18700 
3190 3420 10000 16000 
9190 9490 13400 lSSO0 
9240 3340 lfsoo 13300 
3190 9270 11400 14900 

3130 
9200 
9200 
Y230 
9170 

l2000 11000 
9360 10800 

1s000 lJ800 
l2400 10400 

ssso 10700 

9170 
9220 
9200 
9170 
9200 

uooo lOSO 
11400 14000 
11000 17500 

s470 14100 
14200 l2400 

9170 
9170 
9200 
9200 
9180 

g150 
9180 
9190 
3200 
9180 

3270 11100 
9280 11100 
9230 10700 
9240 3520 
9260 11900 

9270 u400 
9290 l3700 
9250 14800 
9220 11500 
9160 11000 

sl60 9790 
9210 I2600 
s170 15300 
9170 11600 
9200 _ .14700 

9270 14000 
9250 15300 
3250 14900 
9230 14600 
9190 13800 

18500 10400 
18600 lx00 
13000 16800 
13300 27700 
15600 37600 

10100 38600 
lS400 37500 
16400 3noo 
16700 48600 
18100 54800 

3190 
9190 
BlSO 
9170 
9260 

- 

9240 14500 
9220 lsooo 
9210 14000 

10600 uooo 
s420 lS200 

. llBO0 17100 

2BlllO 401360 
s391 l2370 

11900 17100 
sl60 9150 

snroo fsnoo 

'20000 
1SlOO 
14300 

m-w 
-- 
--a 

275780 
BlB3 
9260 
3150 

947000 

405880 
14soo 
20000 

3360 
8OSlOO 

16200 . 3osoo 26900 25700 11400 
*' 

14soo 
16900 32700 

14000 
23800 23900 1lZOO UC00 

14800 32800 
14200 

. 27000 27400 . 8730 l2600 
11400 

13800 
32400 28200. 3osoo 8810 . 11300 

tlloo 
14500 

48800 30300 31900 lx00 * 11900 l2400 

53600 

30900 33700 
31000 32400 
33100 31100 

3lSOO 31100 
32800 3l300 
32300 : . 35500 
28100 35800 
23400 36500 

2noo 36500 
2SlOO 36500 
28200. 3noo 
27100 39300 
26400 -38000 

28700 . 38000 
23400 36800 
2sooo 33soo 
26400 34100 
26000 30000 

27400 2noo 

46300 3l200 33300 15300 l2700 
3i700 

. 14200 
32200 . 33400 10800 ~ lS400 lS500 

33300 ' 11800 .: lS600 lS200 
34100 . . 10800 21000 16300 
4uoo 3030 20600 lS600 

43soo 8960 20000 . 13400 
4SlOO 13700 10800' s320 
4sooo 13700 .' 14300 : S9SO 
4SlOO 13400 3770 ssso 
40800 l3200 ; 3150 5980 

36800 l3600 16500 ' 6010 
36900 15200 . . 17100 6030 
35300 l2soo 17100 11900 
34600 lB400 19s00 37so 
2s500 13s00 - 2lSOO 13000 . 

SlSOO 4nOO"" 28400 27100 . . . fl";:; 

38800 : 28500 : 30400 
36800 2BlOO . , 30300 

24000 , 20400 ‘lx00 Lf700 
20soo 20000 11800 13900. 
25000 20600 

. 
l2600 18700 

24100 18300 lx00 l2700 
24800 moo 14200 14100 . 

22400 22200 11000 x7300 
21000 22600 11700 
16700 ..23600 ;:'.10400 

17300 : 
21100 . 

lOSO i'.' ~2OSOO 7420 22400 
llsoo .10500 13soo 19800 . ": 

35600 27600 . . - 

78OSOO sO7800 1003300 904400 
2S180 . 30260 . 32380 3OlSO 
S4800 48800 33300 41100 
10400 23400 . . 23800 lOSO 

lS48000 1801000 l931000 17s4000 

STATIeIcs o? KwraLY la&u DATA Pus WA- Yzms 1966 - 1993, BY ifAm ItAR m 

bawl 15690 16Bs0 18s20 22180 23s30 28130 
fz 24140 1sn 

2s830 26760 23SlO 
28630 30410 38230 44670 66340 6lsCO 68840 ‘SBO80 

ls8S ls84 ls84 1971 lB86 
BBC2 

ls84 1984 ls84 
3193 B3Bl IltSO 11170 10600 - 

ls8s 
*371 6401 S868 

1993 lss3 1331 . . lB88 l9Bl lBB8 rsn us2 

13370 11040 13840 
tssso 170so 19120 

1383 ls83 1984 
6901 ($83 6887 
1977 1932 .iw7 

=JamxY mTIsrIcs 

AL#oALTerAL 
-mAa 
=QQ=AmnLmAn 
UvrrrmlQwi 
~-DAxLY%Lu 
-wlaAl4 
- SwQl-mr wDJxlaM 
~PUUPLCJU 
~IUIsrsuz 
=~NmcuLm~ 
- RLIwom UC-PT) 
10 - - 
50 - - 
90 ?ucmm - 

Pus 1992 CALnmm rum Pan 1993 ‘kqm YEAm 

3477410 6532380 
ssoo 18060 

bv.rmi..-, 1966 - 1993 

20 
36 

3 
78 

: 
87 

'1 
14720 

38 
16 

8 

I10 
i60 1984 
'46 " lBB2. 
,oo Ieb 23 lB82 
160 may 8 1977 
I30 Jua 4 lBB2 
100 ?ab 23 lBa2 
84.05 ?eb 23 1382 
180 Wu 13 1967 
IO0 
00 
IO0 
'90 

20400 ly2 
S280 9nm 21 
s330 am4 

S4800 l&r 2s 
ssso -vu 
7310 ko= 

Ss400 ADrrs 
tf.98 Apr 5 

' 5360 kpu 
13080000 

34100 
13800 

s200 

6837000 
14200 

9130 
6480 

hiaht. 62.76 ft. 
kight. ss.3 ft. 

A-8 



SNAKE RIVER MAIN STEM 197 

132904SO SNAKE RIVER AT Hu CANYON DAM. IDAHO-OREGON STATE LINE 

L~TlON.-~ 45"13'05'. long 116"41'SO'. in SE’/SE’/, ~~-33, T.3 S.. R-49 E. un~ur~cyed (WilI~cttc m&&n), Wdlowa County, 
WdIow+Whiman National Fores& Hydrd~gk Unit 17OSO201. on left bank 0.2 mi up=m hn H~1l.s Canyon Gt& 0.4 e 
QWIIS~ from Deep CR& 0.6 mi ~O’WU&UJII from H& CYryOa D~.CXL 1j.J mi ~W&CW of Hom~~te;ib &pa, aad a mile 
247.0. 

DRAINAGE W-73.300 mi’, appfuwly. 

PERIOD OF RECORD.-July 19ti to current ye= 

m RECORDS.-WDR ID-78-2: 1969-70, 1972-76. WDR ID-79-2: 1972-73(m). 

GAGE-Water-stage recorder. Danam of gage is 1.400.00 h above sea level (lcveis by Idaho Power Company). 

-.-No estimated daily discharger kcords guod. Station equipment indudes sadice telaneuy. Row regulated by my 
-noin above statioa, with a total usable c;lpacity of more than 10.000.000 acre-fctl. the most effective of which h Bmmlet 
~oir 38 mi upstream (see sta 13289700). Did ~IUC!UAOIIS caused by Hells C~.UYOO powerplant Diversions above sta&n fur 
irrigation of about 3,820.OOO acres, of which 742.000 acres arc irigatcd by wichtiwals From mud water (I%6 deWnation). 

DISClURG8. CUBIC PLfi ffft%COND, WATX Ymm OcruaEx fS93 30 szPr8meR 1934 

MY ux 

: 22800 23640 
3 l.5400 
4 24700 
S 13000 

6 18600 
7 l9600 
8 18400 
3 lS200 

10 13700 

11 18500 
12 18200 
u 17400 
14 21soo 
1s 22100 

16 19700 
17 16SOO 
18 14500 
13 11200 
20 13800 

f i 11700 11600 
:: 3520 

BS60 
2s 3480 

26 BSlO 
27 3520 
28 9sso 

:x 
9s30 
3430 

31 3480 

'IoTAt 473340 
UN4 lS270 

UXC 24700 
AC% 338300 3480 

IaM lS680 

CE 24140 1972 
3362 
1383 

mv DU 

9450 9550 
3450 9S60 
94so 9530 
9470 ssso 
9510 9490 

9460 9490 
9450 9500 
3300 9543 
BS80 9540 
ss40 9490 

9520 9560 
9490 9570 
9500 . 9570 
3520 9590 
9600 3570 

9520 9550 
9450 9940 
9630 10200 
9610 12500 
9580 14300 

9560 13200 
9580 12500 
9s90 13100 
9s40 11600 
9480 11s00 

9520 11700 
3530 11700 
9510 l2400 
9soo 12200 
9510 l2200 

-mm 10600 

28S600 331890 
3520 lOn0 
9630 14300 
9450 9490 

S66SOO 658300 

JAW 

3750 
9520 
9560 
9610 

13500 

12400 
14500 
14x0 
14100 
14000 

15400 
12700 
14500 
15700 
11800 

13700 
19200 
19400 
lS200 
15500 

in00 
12100 
I2100 
14200 
13200 

16400 
lS600 
10100 

9620 
10100 
11800 

417160 
l3460 
13400 

9S20 
ntroo 

?u MI 

10100 9560 
10600 9870 
11000 11700 
I2600 10s00 
12700 11900 

10400 13600 
14800 1s300 
19700 15900 
22600 13600 
usoo 13800 

12800 UlOO 
13400 11400 
11600 22900 
13400 15700 
14600 14300 

15600 16900 
14500 21100 
15700 15600 
16800 20800 
1s500 14600 

14400 22100 
14400 12700 
16100 17900 
13700 16800 
11000 12800 

3820 9410 
9800 9360 

1uoo 10100 
- 9410 
--a 9380 
-a 3380 

381420 421470 
lJ620 13600 
22600 22100 

9800 9360 
756500 836000 

VALUES 

9410 24300 
9400 22700 
9410 23100 
9340 23300 
9350 24400 

11000 24900 
12700 24800 
13100 24400 
12000 2S300 
15100 25100 

14200 23300 
17400 10700 
t2100 9560 
Xl600 9550 
13300 11300 

11300 9570 
9630 9590 

13300 9630 
9770 10400 

10200 9sao 

9690 9480 
11700 9480 
16200 lUO0 
13900 17000 
11800 14700 

14200 13800 
19400 14600 
17000 13700 
24100 UIOO 
24300 14300 

-m 1J200 

337900 SO2840 23s420 423280 217800 fS1490 
l3260 16220 7847 136SO 7026 8383 
24300 2S300 3530 17900 llooo u300 

9340 3480 6240 8080 s390 6640 
783200 937400 467000 839600 432000 438800 

RAY JUN an 

9500 12000 
9480 11900 
9430 12400 
9530 12600 
9520 17200 

9500 17300 
9480 17900 
9500 13100 
SSlO 14000 
9520 14700 

8810 lS400 
81SO 14900 
7770 14300 
7600 14400 
7310 14900 

6940 14400 
6880 13200 
6350 13600 
6270 13800 
6580 lUO0 

6740 13600 
6790 14700 
8220 14300 
nto 13500 
6390 12300 

63SO usoo 
6340 14000 
6280 16700 
6240 lf900 
6680 8200 

-a 8080 

Nx 

5700 7060 
ssso 9210 
S420 69So 
5390 6760 
5510 '6660 

5630 - 9110 
5660 l2300 
5670 10801 
5780 10900 
5930 6680 

6010 6710 
6020 7190 
6030 11000 

,601O 7470 
7s30 9490 

3680 8330 
7500 7250 
7920 6780 
7060 6990 
6420 8730 

6370 3750 
6430 la100 
ff80 8080 

10800 6680 
10700 6640 

8SlO 10000 
6740 9390 
7010 8130 

11000 6800 
8140 6890 
7300 a- 

srmL9rIcs or IaMrRLY maa DATA FUR WArm y8Aas 1966 - 1994. SY WARR YLAZI WY1 
16740 16630 21880 23S80 27630 23260 26400 23970 13380 10900 
28630 30410 38230 44670 66340 61960 68840 S9080 2SSSO 17090 

1985 1984 1384 1972 1986 1984 1984 l984 1983 1983 
9193 9391 l2850 lU70 10600 7371 6401 5868 6901 6583 
ls93 1993 1391 1988 1991 1988 un 1392 l977 1992 

amAL 
-lQAll 
~-n8M 
~NnR7ALRmw 
-BULYlQW 
VYLZTDULYWWI 
uamr. swm-MY IaNRam 
~SD8MMW 
PrSIAKUCBOOlOtA*nus 
-mIvM 
aJaaIAL lm4om (AC-ST' 
10 - EKzms 
so - - 
90 - - 

a Csqa hdghc. 62.82 Lt. 
b Gaga hdghc, 53.3 Ct. 

mm 1993 CnLmmm YEAR mx 1994 wmu YuJI 
6801690 4339610 

18640 11890 

S4800 nnr 2s 
5950 mu 
7310 s.9 12 

13500000 
34100 
14700 

9510 

25300 WY9 
SISO -4 
5550 M2 

30900 occ4 
n.24 Dcc4 

l 5230 mu4 
8608000 

17500 
10700 

6800 

20020' 
36560 

9746 
78100 

4360 
s330 

87800 
84.05 

b 1580 
14510000 

37600 
16100 

8910 

13650 
l9UO 

1984 
6887 
i9n 

1966 - 1994 

l984 
1392 

Tab 23 1382 
ny 8 ion 
Jua 4 lss2 
?ab 23 1382 
tab 23 1982 
xu 19 1367 

A-9 
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244 
-WATER RIVER BASIN 

13341oso asARwm RIVER NEAR pm 

wuER4uALrm RECORDS 

PERIOD OF RECORD.-Water yeara 1965 to 1984, October 198s to mt year. 

’ PERIOD OF DAILY RECORDS.- 

. ID-CCiOtinUCd 

WATER mm-: October 1964 to &+mbcr 1984. October 19U to currcat year. 

lNSTRUh4ENTA’ITON.-Tcmv reader tiace Ocdcr 1964. 

ExnEMEs - POR PERIOD OF RECORD.- 
WA-mm: Muimnm. %o’c Aug. l-2. lgti; minimum, 0.o.c on many days duriag fita monb 

EXTREMBFORCURRENTYMR- ’ 
WAfER TEMpElUTURES: Muimum. 21ds’c Aug. l-2: minimum. 9.C several days ia Jammy and Febnruy. 

nxrm TmrPmAmRs. ODQlELs cpsrus, UATm YEAR ocmm 1993 m - 1994 

1 
2 
3 

: 

6 
7 
8 
Y 

10 

11 
l2 
13 
14 
1s 

16 
17 
18 
19 
20 

2 
23 
24 
25 

26 
27 
28 
2) 
30 
31 

6 
7 

: 
10 

11 
l2 
13 
14 
1S 

16 
27 
18 
la 
20 

21 
22 

f : 
2s 

26 
27 

:: 
30 
31 

14.0 l2.0 
14.0 12.s 
14.s u.s 
14.s 12.s 
14.0 l2.0 

14.0 l3.0 
13.s If.s 
12.s l2.0 
l2.0 11.0 
tf.0 10.0 

E:X 11.0 11.0 
12.S 11-S 
l2.0 ll.s 
l2.0 11-S 

if:: 11-S 11.0 
1l.S 11.0 
1f.S 11.0 
11.0 10.0 

10.5 10.0 
1O.S 9.s 
2q.s 9.5 
lo.s 10.0 
10.0 9.0 

. 
9.s B.S 
Y.0 8.S 
Y.0 9.0 
Y-0 
8.5 ::; 
8.0 7.s 

14.5 7.1 

M WI 

0.0 7.0 

t:: 5:; 

7.5 6.5 f :i 

7.0 6.S 
7.0 6.S 

3:: 1':: 
8.0 7.0 

9.0 9.0 Z 

i:f 7.0 70 
8.0 7:o 

1X:X 8.0 

10.5 1::: 
10.0 Y.0 

9.s 8.0 

Y.0 8.0 
::9 7.s 

:*: 
::s 7:s 

8.0 7.0 

f:8 f :: 

;:i 70 7:o 
--a w-w 

1O.S 6.0 

Kax m 

luvmmR 

8.0 7-S 
7.s 7.0 
f:3 7.0 7.s 

7.s 7.0 

7.1 6.S 
7.0 6.S 
7.0 6.0 
6.S 
6.S i:X 

6.5 S.S 

f :: 3:: 
s.s s.0 
6.0 1.0 

f:: s-5 6.0 
6.0 
1.5 3-Z 
5-s s:o 

s.0 
, 5-s 3:X 

::i 3.1 3.0 
4.0 3.0 

4.0 3.0 
4.s 3.0 
4.5 4.0 
::9 3.s 3.0 

e- -a 

8.S 3.0 

lIAx m 

XAY 

8.0 7.0 
8.S 
8.S f:i 

::i 
8.S 
F.0 

10.0 8.5 
10.0 Y.0 
10-s Y.S 
ll.s Y.S 
1l.S 10.0 

11.0 11.0 1::: 
10.0 Y.0 

Y.S 8.S 
Y.0 8.0 

Y.S 1.0 
Y-5 8.S 
f :i 8.0 

Y.0 t:3 

f:3 8.5 

10.0 f:8 
1o.s 
11.0 1::: 

11.0 lo.s 
12.s 1o.s 
12.0 11.0 
11.0 10.0 
12.0 10.0 
12.5 1l.S 

12.5 7.0 

xlrx m 

D- 

::: :-: 
3.s 3:o 

3s 
i:: 3:o 

::J' i-x 
3.s 3:s 

3.s 
1:x 3.s 

4.0 4.0 
* 4.0 4.0 

4.0 3.s 
4.0 3.s 
4.0 3.s 

4.0 4.0 
4.0 4.0 

4.0 4.0 ::i 
4.0 3.s 

4.0 ,3.s 
3s 

::i 3:s 

3:: i:: 

3.s 3.0 

3:: f :X 
3:: 3.0 

3.0 3:X 

4.0 3.0 

Kuc m 

Jmu 

12.S 11.1 
12.S 11.0 
14.0 u.0 
34.s 14.0 
lS.0 14.0 

14.0 . 12.s 
13.0 l2.0 
l2.0 l1.S 
13.0 11.0 
14.0 13.0 

14.1 14.0. 
16.0 l4.S 
16.0 14.5 
14.s 11.0 
If.0 1o.s 

tf:x 

11.0 

2:: 
G-i 
lie 

16.0 11.0 

17.0 16.0 
18.0 17.0 
18.S 17.s 
18.) 17.s 
18.0 17.0 

17.0 lS.S 
16.S ls.o 
17.0 1s.s 
18.) 16.S 
1Y.O 17.s 

--- e-a 

lY.0 10-s 

XAX m 

::: 3.0 

i:! ::: 

3.s . ::9 

3.5 3.0 
3.0 
3.5 3 
3.s 
4.0 i:O 

4.0 3.s 
4.0 4.0 
4.0 4.0 
4.0 4.0 
4.0 4.0 

4.0 3.s 
4.s 4.0 

4.0 3.s 3:: 
3.0 2.s 

::: 2.s 2.s 
3.0 

f-i 
hi 3:o 

3.s 3.0 

::I" ::i 

3.s 
3:: 

:-: 
2:s 

4.s 2.s 

1Y.S 18.0 
lY.0 18.0 
18.0 17.0 
18.S 16.1 
17.0 ls.0 

11.0 l3.0 
13.s 32.0 
::: 10.1 

10.) 
ll.1 10.1 

1l.S 1o.s 
11.5 1o.s 
1l.S 10.5 
u.0 ll.0 
la.0 ll.0 

11.0 10.0 

2: 10.0 10.0 
1o.s 10.0 
ll.0 10.0 

11.0 8.0 
8.S 8.0 
8.S 8.0 
Y.0 8.0 
9.0 8.S 

Y.5 8.S 
Y.S 8.) 

1::: Y.0 8.5 

12.5 Y.S 
16.0 U.0 

19.S 8.0 

M m 

::3 ::3 
2.s 2,s 
2.s 
2-s ::i 

3.0 2-s 
3.1 3.0 
3.s 2.1 

2.5 2.s ::3 

f:: 
2.) 

2.s ::t 
3.0 2.s 
3.0 2.s 

::: ::: 

f :: i:: 
3.s 2.s 

3.s 
4.0 ::: 

4.0 
::: 

f-i 
310 

3.5 2.s 

4.0 4.0 3:: 
- -- 
- -a 
- -e 

4.0 2.5 

M m 

2l.S 16.0 
21-s 
21.0 E:8 
21.0 18.S 
20.0 18.0 

19.s 17.0 
19.5 17.0 
lY.0 17.0 
17.1 16.S 
18.) 16.0 

18.1 16.S 
19.0 16.5 
l9.0 16-S 
l9.0 17.0 
18.) 17.0 

18.0 11.0 

18.0 18.0 ii:5 
17.) 
17.1 kk3 

17.s 1s.s 
16.S 1S.S 
14.s 14,s 
17.0 11.0 
16.S 14.5 

11.S 14,s 
16.S 14.s 
16.S lS.0 
16.S ls.o 
16.S 14.0 
16.S 14.s 

2l.S 14.0 

s.0 4.0 
1.0 4.s 

4.s 
::i 4 s 
4.s 4:o 

4.0 3.1 
4.s 

f-f 
::: 3'S 
4.s 4:o 

3:4 40 4.0 
6.0 4:s 
6.S s.0 
7.0 s.5 

7.0 6.0 f :i 
3:: s.s 

s.s 3:: 

3:: 3:: 
so 

f-i s-0 
6:s 4:s 

7.0 s.0 
7.s 
8.0 ::i 
8.S 6.S 
8.1 
8.S 1':: 

8.S 3.1 

mx m 

-a 

16.S 
16.0 28 
lS.S 14.1 
16.0 14.0 
16.S 14.0 

16.1 14.s 
16.0 f4.S 
16.0 14.1 
11.0 14.0 
14.s 'l3.0 

14.s 13.0 
14.1 u.s 
14.0 13.0 
14.0 12.1 
ls.o l3.0 

ls.o 13.0 
1s.s 13.s 
1s.s 13.s 
15.1 l3.s 
1s.s 13.s 

1s.s 12.s 
lS.0 13.0 
ls.o 13.0 
lS.0 l3.0 
14.s l3.0 

f4.S 13.0 
14.) 13.0 
14.s 13.0 
14.0 13.0 
14.s 13.0 

a*- we- 

16.5 12.5 



238 
CLEARWATER RIVER BASIN 

13341050 CLEARWATER RIVER NEAR PECK. ID 

LOCATION.--La! 46"30'00", long 1 16e23'30". in ;VE’/JHE’/a SCC.~. T.34 N.. Rl W.. Nez Perce County. Hydrologic Unit 17060306, 
left bank. 2 mi upstream from Big Canyon Creek, 2.2 mi northeast of Peck. 3 mi downstream from North Fork Clearwater River. 

at mile 37.4. 
3zi 

DRAmAGE AREA..-8.040 mi’. approximately. 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--October 1964 to current year. 

GAGE-Water-stage recorder. Elevation of gage is 930 ft above sea level. from topographic map. 

REMARKS.--Records good. Station equipment includes satellite telemetry. Flow regulated by Dwonhak Reservoir (station 13340950) 
5.1 mi upstream beginning September 1971. 

EXTREMES OUTSIDE PERIOD Of RECORD.-flood of June 8. 1964. reached ;1 stage of 23.95 ft. from floodmark. discharge, 118,000 
ft3/s, from rating extended above 89,100 f?% 

DISCHARGE. CUBIC PEE E’6R SEUND. WATER YEAR OCTOBER 1994 TO SEPl’kDlBER 1995 
DAILY MEAN VALUES 

DAY OCF NW DBC JAN FER UAR APR MAY Ju3 JUL AUC SEP 

1 2380 4510 3160 3140 11300 llSO0 8660 34900 32000 11600 
2 2390 a6020 4790 2390 2sooo 10500 9000 35300 11100 11300 
3 2410 d530 4790 2050 19900 9830 8560 38000 32800 18700 
4 2430 03750 4080 2060 lSOO0 9660 6490 18100 34000 22lOO 
5 2430 al520 3550 2360 12soo 9190 9700 38300 32300 18700 

6 2450 3490 2870 2560 11300 9520 11600 40300 32400 17100 
1 2480 3520 2870 3310 lOSO 7940 12800 SlSOO 20300 17000 
E 2460 a)360 3150 3370 9880 7510 17700 46600 17500 16100 
9 2440 a3110 3330 3570 9210 7700 17200 37200 24000 15100 

10 2430 3070 3040 4060 8560 8490 15300 37100 22700 13700 

16000 11700 
16100 7090 
16100 7780 
16000 7730 
15900 7710 

IS800 7780 
15800 8080 
16100 7830 
16100 8010 
15900 8130 

11 2440 3410 2710 4790 8020 9410 18300 37900 2osoo 11100 15800 1940 
11 2soo 3580 lb70 5140 7730 10900 21400 14600 24100 14200 15600 7930 
13 2600 3540 2810 5110 6210 11400 21800 29700 27000 14300 15600 7890 
I4 2570 3400 3150 6340 5730 11500 24500 tssoo 27500 12900 15700 7770 
1s 2610 3240 3030 8560 5910 12800 22eoo 21800 26800 10200 16000 7710 

lb 1790 3130 2990 8140 6010 14200 21600 25800 lb000 9290 16200 7670 
17 2800 3090 3160 71LO 6000 12800 10800 27200 20600 14400 16400 7610 
18 1710 3140 3950 6310 6660 12roo 20300 27900 115PO 16300 17600 7520 
19 2650 2090 4370 5780 7440 15700 21200 2860(1 25700 15900 16900 7490 
20 2630 1770 4130 5360 13400 14600 23600 21900 21200 17200 16400 7510 

21 2690 1080 1820 4880 16900 14700 24000 28300 13500 19600 16200 7690 
22 32siJ 2930 3f90 4260 IS900 14400 21500 28700 21100 19400 16000 1720 
13 l 3410 2440 3370 3640 14500 13200 23300 28200 19800 19000 lS900 7600 
24 a3070 2390 3130 3740 13400 13200 23400 26900 IhOOO 18600 15900 7570 
25 a2780 3030 3270 4150 11100 12300 24900 26200 16100 18300 15800 7520 

26 l 2610 3620 3420 4390 14100 11100 30000 25300 lb100 18000 1SlOO 6650 
27 2660 3380 3950 4410 14000 10400 32800 21900 19000 17900 lSbO0 5400 
20 4050 3190 5390 4210 12700 9710 14100 12600 20000 17900 lSSO0 5450 
29 l S060 3050 5500 4030 __. 9200 35700 24000 13400 11600 15500 5690 
30 l 4130 2900 4890 3960 . . . 9810 IS600 27600 17000 17500 15500 6290 
31 l 34SO . . . 4180 5000 . - . 8640 .-. 31500 . . . 17200 15500 .-. 

TotAL 
MM 

WAX 
MN 

AC-QT 

ngAu 

CR 
HIN 

WY) 

88620 101200 113100 138400 32OS60 341920 622810 979600 731400 499090 495100 227280 
2059 3371 3648 4465 11450 11030 20760 31600 24340 16100 15970 7576 
5860 6020 5500 8560 25000 15200 35700 s1500 34000 22100 11600 11700 
2380 2390 2670 2050 5730 7520 8490 22600 lb000 9290 15500 5400 

175800 200700 224300 274500 635800 6782OtI 1235000 1943000 1451000 989900 982200 450800 

sTATIrrIcs OF WNTHLY UEAH DATA FOR WATER YEARS 1965 - 1971. BY WATER YEAR (WY) WJFtECULATEU) 

4796 bb41 7898 10520 12710 12550 26050 49610 40930 10530 3911 3799 
8818 12SlO 18720 16090 211IO 17630 41130 72930 54520 15670 5024 7101 
1969 1969 1965 1969 1971 1968 1965 1971 1971 1971 1965 1968 
2687 3365 4174 4770 3779 1022a 14200 36430 21890 6351 2704 2119 
1967 1970 1966 1966 1966 1967 1970 1968 1966 1966 1966 1966 

SUMMARY STATISTICS 
ANWJAL UgAn 
HIcnBsrANM3ALnEAN 
LOWEST ANWAL MEAN 
HIGHEST DAILY MEAN 
LOnEsT DAILY mAfi 
AUtWAL SEVEN-DAY MIRIMJM 
xN8TmMKuJs Pw( FLOn 
1WSTMTAumxJ1 PUX STACH 
LNSTAUTANBCQS to1 Pm 
ANIWAL RUHOPF IX-FT) 
10 PBRCENT KxCEBDS 
so PKRCswr 6xcKsDS 
90 PERCENT KXCEXDS 

’ WATER YEARS 

IS800 
19980 

103000 
1860 
1920 

101000 
b lS.00 
1630 

11440000 
42SOO 

es40 
3140 

1965 - 1971 

197t 
1966 

Hay 13 1971 
Sap 29 1967 
Sep 24 1961 
nay 11 1971 
Oat 28 1967 
Nov IO 1969 

A-11 

-. . 



187 SNAKE RIVER ,MAfiV STEAM 

13290450SNAKE RIVERATIiELLS CANYON DAIM. IDAHO-OREGONSTAn LINE 

LOCATION.--Lat 45”15’05”, long 116”41’50”, in SE’/4SE’/J sec.33, T.3 S., R49 E., unsurveyed(Willamette meridian), Wallowa County, 
Wallowa-Whitman National Forest, Hydrologic Unit 17050201, on left bank 0.2 mi UIJSueam from Hells Canyon Creek, 0.4 mi 
downstream from Deep Creek. 0.6 mi downstream from Hells Canyon Dam, 15.5 mi north-St of Homestead Oregon, and Jt mile 
247.0. 

DRAINAGE AREA.--73,300 mi’. approximately. 

PERIOD OF RECORD.--July 1965 to current year. 

REVISED RECORJ)S.-WDR ID-79-Z: 1969-70, 1972-76. WDR ID-79-2: 1972-73(m). 

GAGE.--Water-stage recorder. Datum of gage is l,4OO.O0 B above sea level (levels by Idaho Power Company). 

RE,j&mS.--No estimated daily discharges. Records good. Station equipment includes satellite telemetry. Flow regulated by many 
Esemoin above station, with a total usable capacity of more than 10,000,000 acre-feet. the most effective of which is Brownlee 
Reservoir 3g A UpstRam (see sta 13289700). Diurnal fluctuations caused by Hells Canyon powerplant. Diversions above station for 
irrigation of abut 3,820,OOO acres, of which 742,000 acres are irigated by withdrawals from ground water (1966 detetination). 

D~SCHARCE. CUBIC PFFP PER SECOND. WATER YEAR =OBW 1994 TO SEPTDtBEX 1995 
DAILY MEAN VJUJJ!ZS 

MY m Hov DEC APR 

1 6900 
7 6870 
3 7890 
: 10000 8910 

6 10900 
7 9610 

: 10700 7850 
IO 12100 

9250 9260 
9110 9250 
9240 9250 
9230 9160 
9240 9250 

20000 ahaoo 44700 a9700 19600 16200 
16500 a7400 40200 as700 18700 15800 
21300 26200 38000 26300 19700 i2aoo 
20800 28900 36500 2ssoo 19100 12300 
20100 a9900 39800 24600 18300 14500 

9200 9290 
9210 9230 
9210 9250 
9250 9210 
9270 9260 

20200 27700 14800 20900 18900 lSOO0 
13800 19600 37700 20100 18700 16800 
24200 28500 41eoo 21000 17000 14100 
14900 a8700 18700 20400 18100 lSlOO 
25200 31200 37500 19800 11600 12400 

:: 11500 14300 
13 13600 
14 18400 
15 20000 

9270 9230 
9260 9270 
9250 9220 
9210 11300 
9750 10900 

JAN PEB BiAR 

llSO0 16900 23100 
9870 21000 27000 

13600 27600 24200 
12900 19300 21700 
11900 21200 24100 

14500 21100 2SlUO 
13000 11000 17000 
13200 21300 23200 
10200 19800 22200 
16500 20500 16300 

17800 2osoo 16300 
19800 24900 18200 
23400 24100 20000 
25900 25400 18000 
30400 27600 19000 

a7000 10900 40000 21200 10200 14000 
23600 31200 44300 21100 ioaoo 16100 
28200 27100 44700 19200 10100 16700 
27000 29500 43100 22100 11400 17400 
27300 32700 41800 Isa00 1~0100 14900 

16 19800 
17 20200 
18 r9700 
19 19900 
20 19900 

21 , 19900 
22 10300 
23 9220 
24 9250 
2s 9250 

26 9250 
27 9270 

:; 9300 9250 
30 9240 
31 9210 

9260 9970 
9220 9260 
9210 9120 
9260 9270 
9280 10300 

28200 as000 19200 
26300 22100 17800 
21700 19700 16900 
21900 14600 14600 
22900 iasoo 19400 

18000 19100 23000 
18200 16900 18900 
19400 16800 22700 
13300 la200 23700 
11500 17500 22500 

'28400 35800 37400 16800 11000 La900 
27500 3S800 35000 17900 9400 11s00 
28600 Isa00 34400 19100 12200 14900 
27500 35800 31500 14800 10800 1eooo 
25300 3saoo 31800 12600 11400 IS400 

9260 9110 
9270 10600 
9300 9290 
9280 9260 
9300 9210 

23700 35900 31400 10600 Lao00 lSOO0 
lS400 35900 18600 11300 12600 14200 
16500 35900 19900 9a70 12700 14900 
23300 IS800 30200 16000 13200 15800 
22100 35800 30400 20100 11600 LSIOO 

9330 9120 11600 
9290 9090 11100 
9240 9 150 11900 
9230 9170 13200 
9250 12200 15000 

.-- 11100 lS500 

18800 
24200 
a3400 

..- 
_ _ . 
. . . 

18600 25400 IS900 30200 18900 10900 16200 
20400 24100 41600 29600 19400 9560 17600 
17700 26100 44100 10700 19600 13900 16700 
17100 23300 43300 30500 18400 12400 18100 
21400 18500 38200 10300 18200 13100 14700 
21400 17400 14800 .-- . . . 41700 .-. 

mhL 382510 277650 290OSO 524170 586000 642100 714400 
MEAN 12340 9255 9615 16910 10930 20710 23810 

MAX 20200 9330 12200 30400 27600 27000 28600 
MCN 6870 9200 9090 9870 14600 14600 16500 

xc-rr 758700 sso700 s91200 1040000 1 162000 1 274000 1417000 

SPATISTICS 05’ MONWLY MEAN DATA FOR PBRIOO OF RECORD. BY WATW YEAR (WY) 
nmn 15560 

,E 24140 1972 
nxn 9962 

WY) 1989 

16490 18330 21720 23490 
28630 30410 38230 44670 

19s 1984 1984 1971 
9193 9391 12850 11570 
J993 1991 1991 1988 

27400 29070 26640 a3400 13580 
66340 61960 68840 59080 ass50 

1986 1984 1984 1984 1983 
lOhO0 7371 6401 5868 6901 

1991 1988 1977 199% 1977 

SVEBURY STATISTICS 
AmulAL totAL 
AHnlALnxAN 
HIMSST ANMJAL MBAN 
U)WllsTANmALMKAN 
HfatB8T DAILY MXAN 
UYBBT DAILY MEAN 
ANWAL SBJBN-DAY MINIMJ'M 
INSTANTANEOUS PEAX PtAH 
INSTAIRANKCUI PSAX 8TAcB 
INBTANMNBWS UM Ftaw 
MruJAL RUNOF? IAC-FT) 
10 PsRcmT KXCIBOS 
so PBRCmT RxcxED3 
90 PBRCENT EXCBBDS 

MAY JUN JUL AUC SEP 

1038800 1077600 597870 423360 454800 
31510 35920 19290 13660 15160 
44LOO 44700 29700 19700 18100 
26200 28600 9270 9400 11500 

2060000 2137000 1186000 839700 901100 

POR 1994 CALENDAR YEAR FOR 1995 WATER YEAR 
4206990 7017310 

11530 19210 

25300 mY 9 
5390 Auq 4 
ssso Auy 2 

8345000 
17000 

9970 
6800 

44700 Jun 1 
6870 act 2 
8730 act 1 

48800 Jun 13 
76.51 Jim 13 

l 6380 Ott 9 
11920000 

32200 
la200 

92S0 

10990 13700 
17090 19120 

1983 1984 
6581 6897 
1992 1977 

PERIOD OF RECORD 

10000 
36560 

9746 
78100 

4160 
5330 

87800 
84 

8 1580 
14490000 

17300 
16200 

8990 

.os 

1984 
1992 

Peb 23 19d2 
May 8 1977 
Jun 4 1992 
Pab 23 1982 
P& 23 1982 
Mat 19 1967 

8 C8qa hdqht. 
b Gaga hoiqht, 

63.48 ft. Also 
59.9 ft. 

A-12 



IDAHO POWER COMPANY 

DATA 



M-81 
S-7 
sd 
S-Q 
S-10 
611 
512 
S-13 
S-14 
S-16 
6-16 

? 
r: 

73791 8FD 

148.361 AC41 

SSllO 8FD 
lW,300 MstT. 

MTE cF8 

7noA3 
7n tA3 
7nm3 4000 
7n3A3 4000 
7n4A3 4000 
7nm3 4000 
7neA3 4000 
7117193 4000 
7nm 4000 
7naA3 ~mo 
7mA3 xmoo 
7mAa moo 
7mA3 low0 
7n3193 mom 
7nuo3 7000 
7nSA3 6ooo 
7mA3 llsoo 
7n7A3 wm 
7nm3 wm 
7RQAa Bow 

7/30/93 7RlA3 1-O 
WA3 3300 
w2A3 3300 
mAa 3300 
w4A3 3300 
WsAa a300 
MAa Sal 
MA3 7ooo 
weA3 7am 
8AAa 12ooo 

WloA3 llsw 
WllAa lo600 
wl2A3 4aoo 
WlaA3 am0 
wl4A3 0 
WlsAa 0 
Wlwku 8900 
W7A3 boo0 
WlwQ3 woo 
WlQAa so00 
anoA3 Qooo 
MlA3 6300 
w22A3 6200 
MaA 0 

. 

4mYQ4 
4mA4 
4mA4 
4mA4 
4mA4 
4mA4 
4mA4 
u27A4 
4mA4 
UlOA4 
4noA4 
WI194 
W2A4 
6AA4 
w4A4 
6lam4 
8AA4 
W7A4 
WeA 
WQA4 

w&v4 
WllA4 
Wi2A4 
w3A4 
5mA4 
WlWfJ4 
siloA 
Wl7A4 
WMAJ 
Wl OAJ 
tJlzoA4 
MIA4 
m2A4 
W23AJ 
M4A4 
W25A4 
Mb/O4 
W27A4 
MBA4 
emA 
W3oA4 
MIA4 

8896 
10370 
13804 

7lS2, 
16407 
10240 
10632 

QQQo* 
371 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1474 
1412 
1397 

0 
457s 
2846 

28ssoo 8FD lSSSQ18FO 
616,am Acxr 326,442 AGFr 

. l 

TOT% TOTAl 

PAsUA lv2zkFT 
DATE FORWA l&ATE FOfIBf'A 

1lSoQ 
6097 

lSSO0 
1272 

7nA4 
IRA4 
7Luo4 
7luo4 
7BAJ 
7cBIo4 
7t7A4 
7AA4 
7AA4 

7nalo4 
7n 1~4 
7n2494 
7mA4 
7nb94 
7mA4 
7ntm4 
7n7lO4 
7mv4 
7ncb94 
7m4 
7n1194 
7mA4 
7t23A4 
7n4A4 
7RsA4 
7mA4 
7n7194 
7nSA4 
7nQA4 
7t3oA4 
7t3l A4 

WA4 

483 
ls33 

840 
au 

8710 
7707 
7392 
6012 

11414 
10776 
10373 

6117 
67Sa 
7174 
es89 

4283 
3849 
So71 
8200 

11632 

217S47 8FD 
431,493 M=R 

up. 8nAkA 
PWr @us lob) 
Rquosl l%ukAa fASsmlt 

Ddr hxn8RN BUUBRN IkIfA 

7n19s 
7nA5 
7nA5 
714A5 
7/5As 
7AA5 
7llAS 
fAA3 
719195 

7ncm 
7IIlAs 
7112Aa 
7n3m 
7/14AS 
7llSJQS 
t/wQS 
7/17AS 
7nfm 
711QAS 
ImA!! 
7nm5 
7mAS 
7mAS 
inucM 
7nSJQS 
7nwQS 
7n7f05 
tnms 
7nQA9 
7AwQs 
7r31/95 
8IlAS 

-w1bAs 
WllAS 
Wl2A5 
w13AS 
Wl4A3 
WlSAS 
wleAs 
wt7As 
Wl8AS 
WlQA5 

a174 
7,147 
8,183 
d,Q72 
8,761 
8,470 
7.m 
8,113 
7,874 
6,164 
<4M 

(W wd 

0 
0 
0 
0 
0 
0 
0 

1,116 1,116 
1,499 i,4n 
1,110 1,610 
1,811 1,QlQ 
l,Sll 1811 
1,soa 1,608 
1,SoQ 1,wQ 
1,607 1,507 
1,606 lw@ 
l,So7 1m7 
1,SoI 1,uM 
1,m 1w 
l,KM 1,604 
l,So3 1,wa 
1,tnM 1,504 
1,003 l,hoa 
1,soa 1.w 
e,lboa &ma 

11,327 l&St7 
12,021 l&o21 
10,390 10,180 

7,814 7,814 
8,146 7,310 
1,625 8,@72 
1,622 DJW 
1,820 8,482 
1,SM lop1 
1,SlQ apa4 

:s 
8,Ul 

1:am 
8,lft 
BJU 

1,670 q7u 
1,654 8,wo 
l,S30 1,uo 
l,S43 1,643 
l,S43 1,ua 
l,L)24 1,124 
1,644 1,644 
1,MS 1,646 
1,630 i,uI 
1,634 l,W 
1,633 1,6u 
1,KiQ 1,638 
1,639 1,UQ 
1,130 1,uo 
1,828 1,6M 
1,831 1,631 
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WATER DISTRICT  DATA



ry t4, 1
L 1

Upper Snake RLvar (Dlrttiot 1)
Rentrl Pool hotlvity elbUtxmry*

1980
1981
1982
1 9 8 3

1984
1905
1986

1988

1993
1994 .

3 , 0 8 4 4,021 I 350,000 183,120 I - 775 _r e-“-.-w,.,-.-

111,606’  I 6,426

05,677 \ 3,963
989 3,662

. Rental
p"

rohaselr for ag puxpores prior to, or during, the Lrrlgation  mason.
. Bnaka R ver IIICC~~E  storage uam.
. Unumod inLtla1 rg rent&k reverted to ruppllerr' carxycwer,
. InoLuden 3,202 AI‘ of groundwater mLtLgation  rental.
. Xncludw 7,462 AF of grouadmter mltlgation rental,
. Inoludma 12,642 AT of groundwater ml.tLgation  rental.
. Xnoluder 1,308 AF of groundwater mltLgatLoa  rental,
. Returned rental urmd to balmoe WCO~@B rtorago ~8.

2
Includsa 60,459 AF of timryr Pork uc6ma rtotapr urn,
Xncludm 206,647 R? of E.0.R. water for ffrh fluah,

1. Include@ 387,188 hl, of II.0.R. and CLty of Pooatmlllo  batst for ftrh tlueh.
2. Xnoludna 3,756 hp of Rem B pork  BXCBBII UBe,

3. The 1995 numberr are preltLnsry snd u-e subject to chnngr.
4. ThLm inoluder ths water rented from the ltater Refiource Board for recharge (295,313  Jw). Hot all of thlo water 18~:s L~pag\

rmohargrd and will ba a lower flnaL nutir.



a-lNu?  9. 1994 EOlSE RIVER RESERVOIR STORAGE  ACCOUHIS.  (ACRf-FEE11

YlJMUf  R USER
ARROVROCK *---•-AJ/DERfOY  RAHCH-I---* '-------LUCKY PEAK-------*

SlORACE CARRYOVER YEU FILL STORACf CARRYOVER HfW FJLL STORAGE SUBTOTAL TRANSfERS  UJR BANK TOfAC

13l89600 VUlWJlY JFRJWGS
13201050 LUCKY PEAI YURSERY

800 0

13201990 FISH L OAHE CLOU
12::; 0:o

13201991 USBR FlOY
13203000 WEU YORK
13203760 RIDENOAUOY
13204005 BUBB
i3zo4oso ioitt HllL
13204190 BOISE CITY
13205515 SElTlERS
13205517 DAVIS
13205622 THURMAY MJLL
13205638 lOlLf WATER CORP
13205640 FARMERS UYIOH
13205&l  BOISE VAliiY-
1320564s CAPITOL VfEY *
13206090 JJEU DRY CREEK
13206092 HEU UYIOY
13206265 IALLEJJTYYE
I3208710 HIDDLETON
13209480 PHYLLIS
13209482 EUREKA Ml
13209630 LI~TCC PIONEER
13209990 CANYON COUHIY
lf210992 SEOREE
99999050 AWDERSOW  DAH POUER
99999OB0 ANOSJJ UNCOIQTRACIED
99999100 EAGLf IS CANALS
99999200 ENDANGERED SPLCICS

0 . 0 0.0

ltU;&:~ 26371:::

0:o 34::;

i:: ii::
lay.; . 3690.6

2: 954:7 i?t

'"5;.; . 3030.1 082.9
t :; 1276.8 460.0

2: 37::;

,355::: ,633:'20
0.0 0:o

791:4  2:

1160.1

2:
i:o" 10949:9 0.0

t :X 2:

IOlAC lJm54.3  303978.4

X:0"

X::

2:

Z

8:X 1276.8 3000.0

X:X 37;:; :32x

::8 16334:2  0 0 10104*5  16000m0

FIX
0:o

1lSZ
2588:2
500.0

0":; 4328.3

8@8
010 1094z

X:8

ao:x 8::
726!*[:

0:o

ii:: 800.0 129.0
34535.9 34535.9
57838.0 57038.0

0.0 427914.2 -
35000.0 37471.6

1000:0 17:~~~ 848.9
1000.0 700.0

mm;.: 1mt.;

aoo:o aoo:o

2:
10Ola:9
206C2.0

357:.200:o
,320::

ii*:0:o
%:i
0:o
1;::

89;::

2x

121x:;

koO0:o.
384.5

0.0

1:;;~:~

3oo:o .
3000.0
1400.0
1300.0

;%oO
2aoo:o
500.0

5539.0

t :Z

765:*:
0:o

95417

%2x
76o:o

4276.8
1400.0
1671.9

11000.0
45090.6
2800.0
1660.1.
5539.0
791.4

1094F;
765o:o

0.0

0.0 303978.4 366699.1 37163.1 203Q62.9 692695.6

0”‘: t*o” 800.0
0:o 0:o 34m
0.0 -25000.0 32838:O

if;;;.;
0:s

4753.0 0.0 413265.4  57373.4
848.9

0.0 -50zO*: 198.0
X:8 0:o 0.0 15546.9 1000.0
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CHAR1  9. 1993 6OlSE RIVER RfSERVOIR STORAGE ACCOUMTS,  (ACRE-fEEI)

ARROUROCK l..m.-AMDERSo~  RAj(Cjfe-e..4  4.m.ev.wLUCKy  PEAKIIIIIII~
WUUBER USER SIORAGE  CARRYOVER HEU fill STORAGE  CARRYOVER UEU fill STORAGE SUIITOTAL  1RAWSIERS  WTR BAWK TOTAL

13189600 TRJJflfY  FPRIJJUS
tot*;

. 0.0 800.0 800.0 0.0 600.0 0.0 800.0
13201050 LUCKY PEAK NURSERY
13201990 FlSH I, OAHE FLOU 0:o

X:8 00:: 0":: tx
645:0

ix
49355:O

5000::; SO:% 0.0 8-8
0.0 0:o 50%;

13201991 USSR FLOW 67129.4
13205000 WEU YORIC
13203760 RIDfNBAUGH
13204005 RUB6
13204060 ROSS1  HILL
13204190 BOJSf CITY
13205515 SETILERS
13205517 OAVlS

btb 13201622 THURHAY MILL
rp 13205638 DOISE WATER CORP

13205640 lARHERS UYIOM
13205641 BOISE VALLEY
13205643 CAPITOL VIEU
13206090 MEW D&Y CREEK
13206092 WEU UNION
13206265 EALLENTYWE
13208710 HIDDLETON
13209480 PHYCLJS
13209482 EUREKA I1
13209630 1llllE PIOHEER

? 13209990 CAWYOII  COUHTY
Ih 13210992 SEBREE

-_.

25;;;~:~

0:o

8::

2s7:-~.

t*8
2a74io

0.0

X:X

8::

2101ao:00

8::

,ZOi:f 35845::; 35966:::

;*; . 15;uJT.;  . 15;g.;  .

8:X ii:"0 E
0.0 60112.0 4oaz:o

8:: 8:o" 8::

19799it

226:::

64;::

197.3
0.0

1g
.

;*t
0:o
0.0

i::

802.7 1000.0
572;.; m:.;

. .
iii.0

1296.0

37:::

2158:::

217::;

460.0
1296.0

37:::

2558%

217x

lid:::

6i.t
890:s

648.2
9709.5

':zki.

8&!
2500:0
237.6

2:%1
125O:B
9712.a

15480.6

�tit l 8.

06926.6 86
0.0 614

35000.0 53
500.0 1
700.0
1000.0 1
lw;.8  18

aoo:o
1

1;;g 1:

3oo:o
3

3000.0 4
1400.0 1
1300.0 1

11000.0 11
lf;;;.: 62

~5oo:o 22

,$Q
1910
3.0
IO.0
NO.0
10.0
10.0
IO.0
IO.0
Il.0
I1 ,o
IO.0
'6.0
10.0
'6.0
IO.0
IO.0
IO.0
'4.0

1045:::
0.0
0.0

H:%
.

2:

i-8
0:o
0.0
.o.o

X:"o

2;

0":;_ _

0.0 8692
0.0 62468
0.0 5396
0.0 104

X:0" 1;:
0.0 1896
0.0 150

2:
0:O

1s
1160

0.0 346

0.00.0 4:;
0 . 0 1400.0

o"*x 1:;o'z
0:o 6;;;;.;
0.0
0.0 267410- - ._-- A12201:: X:! 0 . 0 t*: 1697.4 4302.6 6000.0 0.0 6000.0 1227.0 0.0 0.0

V 9 9 9 9 9 0 5 0  AHDERSOW  DAM POWER 307?! 3400'0 X:0" t :o" 0.0 3400.0 -40X$ -,;x

6OOD.  11aa.o  0

99999080 AMDEH UWCOHrRACTfO 2 4,:;::; 0:o z1000:0 175::: 519::: 0.0 41000.0 -10050:1 -20000:o 1094:::
99999100 fAGLE It CAWALS

t*oD ~*oo
0,o 7650.0 7650.0

99999200 ENDAHGERfD SPECIES
99999950 BOISE R WATER BANK 0:o a:0 Z

t*;
0:o k8 X

0.0
0.0 00:X

ii:: 230;;:tj 23%
,o.o  . 39.0

TOTAL 286600.0 42745.3 421454.7 464200.0 34577.9 214300.7 24807L1.6 999678.6 0,o 0 .o 999678.6



27.tlOV-95

TABLE 3, 1995 BOISE RfVRVOJR STORAGE ACCOUWJS. (ACRE-FEET)

ARROYROCK +.-.--ANDERSON  RANCH.....8  l m.....-LUCKY  PEAK-.-.--.*
UUXBER USER STORAGE CARRYOVkR YEW FILL STORAGE  CARRYOVER UEU FJlC STORAGE SUBJOTAL  TRAWSfERS UTR BANK TOlAl

13189600 TRJWJTY SPRJWOS 0.0
13201050 LUCXY  PEAK WURSLRY 200.0
132OlWO  FISH L GAME FlOU 0.0
t3201991 USBR FLOU
13203000  NW YORK 25457x
13203760  RJDEXBAUOH 3832:O
13204005 itiea
13204060 Ross1  KILL
13204190 BOISE CITY
13205515 SETTLERS
13205517 DAVIS
13205622 THURMW MILL
13205638 BOISE WATER CORP
13205660 FARMERS U)1JOH
tS205641 BOISE VALLEY
13205643 CAP1 TO1 VJEU
13206090 XEU DRY CREEK
13206092 YEW UWlOW
13206265 BACLEWTYXE
13208710 WJDDLETOH
13209410 PHYLLIS
13209412 EUREKA 111
13209630 LITTLE PJOYEER
13209990 CANYON COUWTY
t3210992 SEBREE
99999050  AWDERSOM  DAM ?OUER
999990B0 AWDSN UNCOWTRACIED
99999160  EAOLE IS CAWALS
99999200 EIJDAHCERED SPECIES
99999950  BOISE R WAJER  BANK

28
267%

oO:t

2*7!::

8-X
0:o

2:

2JO$j

0:o

r22z
0.0

t :t

Oo-t.

799.B 0.2

8:;
8ox*:

x:"o '
2:

tt9607:;  34769:::  359662:O

x:xX:88:X33::;8:X0”:8X:X2:*x0:o
8::X:“o8::

‘Y37*i.
O;D

6OB;:i

8.:
66319
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961 .o
460.0

129t*!
376:O

255&i

217:::

i-i
3400: 0
4tooo.o

i-t
0:o

‘5::i* 8.
0.0

601:: i

:*:
1000:0

s;:~@:
46O:O

129tai
376:O

2558:::

217:::

x0:
3400:  0

41000.0

X:8
0.0

8::
Z~*~.

8-X
21s:a
198.0
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w:1

%*B
Q!68:8

225.7
1639.7

0.0

28
5427:0

:*;.

:-ii 0.0 800.0

16077:l  5000~:~ 50;;::;
70154,O tO2300.0 102300.0

0.0 6152333.0

512.3 tooo.0 1000.0
964f.i  tw;.;  1ww;.;

615 :S aoo:o &loo:  0

;;$:E

a

1*9x
27.0

1138,9
6275.0

'%~5
274:3

4360.3

i:X

222x
0:o
0.0

toooE
2500.0
300.0

:x
l3oo:o

E?8
2eoo:o
500.0

6000.0

8::

761:::
0.0
0.0

1000.0

'% -8
760:  0

:2x60*8
167610

11000.0

8*i 0.0 800 .o

0:o 0”::  SOE::
;.; . -13000.0 0.0 6t4233.0  89300.0

0.0
0.0

0.0 SW;.;
0.0 .

0;0
0.0 8:X

0.00.0 28

i:: E

t*:
0:o

010 2:

2: 2:

ii:: 0.0 0.0 *

t :X i-x

!:i
0:o

0:o

l ,008-t

0:o

0.0 -13001.0
0.0 0.0

700.0
1000.0

16960.0
1500.0
600.0

1000.0.
lB601.0
3461.0
760.0

f% t
1676:B

11000.0

%t* ii.
267b.0
6000.0
227.0

3400-O
27999.0
7650.0

OiO 27000~.0  27000.0
0.0 1.0 -I-3-

TOTAL 286600.0 'J3103.8  451096.2 464200.0 88925.5 175324.5 264250.01015050.0 0.0 0.01015050.0
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I OUTFLO SPILL 
DATE : HOUR I KCFS 

INFLOW WS Elev <Rev. Stor. Rev. Outf. Est. Fish Historic ' 
KCFS KCFS MSL-ft MAF KCFS KCFS MAF 

25-Feb-91 24001 2.0, 0.0 8.7 1526.1. I 

26-Feb-91 2400' 20 O.O@ 8.4 1529.1' 
27-Feb-91' 2400. 20’ 0.0 7.9 1530.0. 

28Feb-91 2400, 2.1 0.0: 7.1 1530.8; 
1-Mar-911 24001 22 0.0, 7.7 1531.61 

2-Mar-91 2400: 2.0 0.01 7.4 1532.4 I 
3Mar-91. 2400: 20, 0.01 8.2 1533.1: 
mar-91: 24001 2.01 0.0' 9.6. 1534.2; I I 
5-Mar-91; 24001 201 0.0. 11.7; 1535.5: I 
6-Mar-91: 2400' 1.91 0.0; 10.2' 1536.7: I 
7-Mar-91, 24001 1.9! 0.01 8.1 1537.8i I I 

&Mar-St: 2400' 1.8: O-O! 8.1 1538.71 I I 

%Mar-91: 24001 1.91 O.O! 6.8, 1539.5' I I 
lO-Mar-911 2400 j 1.8: 0.01 6.7 1540.2: I I 
ll-Mar-91: 24001 2.21 0.01 6.31 1540.81 I 

12-Mar-911 24001 3.61 0.01 5.61 1541.3! I 
13-Mar-911 24001 4.01 0.01 5.7! 1541.61 I I 

l&Mar-911 24001 4.51 0.01 5.1: 1541.7; I I . 
15-Mar-911 24001 4.5j 0.01 4.9; 1541.8; I ! 
lBMar-911 24001 4.5i O.Oi 4.8: 1541.6; I I 
17-Mar-911 24OOi 4.5: 0.01 4.8; 1541.91 I 
18-Mar-91t 2400; 4.51 0.01 4.4' 1541.91 
l%Mar-91! 24001 4.5! O.Oi 4.4l 1541.9i I 
20-Mar-911 24001 4.51 o.oi 5.01 1541.91 1 

21-Mar-91i 24001 4.51 0.01 4.81 1542.01 ! 
22-Mar-911 b 24001 4.5) 0.01 4.9: 1542.01 1 

23-Mar-911 24001 4.51 0.01 4.61 1542.01 
24-Mar-911 24001 4.51 0.01 4.9; 1542.11 
25-Mar-911 24001 4.5j 0.01 4.9: 1542.1) 26-Mar-911 24001 4.31 0.01 4.5: 1542.21 I 

I 27-Mar-911 2400 i 2.21 0.01 4.51 1542.41 I 

28Mar-911 24001 1.21 0.01 4.4; 1542.71 
29-Mar-911 24001 1.2i 0.01 4.1; 1543.21 
3O-Mar-911 24001 1.2! 0.01 4.01 1543.61 I I 1 

31-Mar-911 24001 1.21 0.01 4.61 154.0( 
l-Apr-911 2400 i 1.2; 0.01 5.21 1544.51 2.576 1.2 0.0 2.576 
2-Apr-91 24001 1.21 0.0; 0.2; 1545.31 I 2.3; -1.1 
3-Apr-91 24001 2.81 0.01 8.5i 1546.3 26. 0.2 
4-Apr-91 2400 i 3.1) 0.01 9.51 1547.1 3.6: -0.5 
5-Apr-91 2400 1.51 0.01 14.21 1548.3 8.3. -6.0 

-9.4 
-6.41 

8-Apr-91 24001 1.21 0.01 11.61 lSS3.9} 5.7: -4.51 
9-Apr-91 2400/ 1.21 . 0.01 11.11 1555.31 5.21 4.01 

lO=Apr-91 24001 1.31 0.0 10.2 1556.6; 4.3: -3.01 
lldpr-911 24001 1.31 0.0 9.2 1557.7) 3.3; -20) 
12-Apr-911 24001 1.3i 0.01 7.1; 1558.8; 2.2. -0.91 
13-Apr-911 2400) - 1.01 0.01 8.61 1559.8i 27. -1.7; 
WApr-911 24001 l.Oi 0.01 8.51 1560.81 I 26. -1.61 
ls-Apr-911 24001 1.51 0.01 8.4j 1561.71 I 25: -1.0: 
16-Apr-91; 24001 1.31 0.01 8.31 1562.71 I 24: -1.11 
17-Apr-911 24001 1.2; 0.01 8.41 1563.61 2.5' -1.31 * 
18-Apr-911 2400 1.3; 0.01 8.91 1564.5 I 3.0. -1.7; 
19-Apr-911 2400 1.31 0.01 8.61 1565.5 27: -1.41 
2O-Apr-91 24OOi 1.31 0.01 9.8! 1566.6} I 3.9: -2.61 
2l-Apr-91 2400 1.3/ 0.0: il.01 1567.7 5.1: -3.81 
22-Apr-91) 2400 1.31 0.01 1211 1569.0 &2! -4.9 
2%Apr-911 2400 i 1.3; 0.01 13.41 1570.51 7.6~ -6.3 
24-Apr-91i 24001 1.31 0.01 16.5; 1572.21 10.6 -9.31 

A-24 



I OUTFLO SPILL INFLOW WS Elev Rev.Stor. Rev. Outf. Est Fish Historic 
DATE * HOUR a KCFS KCFS KCFS MSL-Ft : MAF KCFS KCFS MAF 

25-Apr-91 24001 1.3 0.0 15.0 1574.1' 9.1 -7.8 

26-Apr-911 2400, 15.8 8.5 13.3 1575.1' 7.4 8.4~ 
27-Apr-91 2400; 25.1 15.3' 11.0 1573.61 5.1 20.0 
28-Apr-915 2400 25.1 15.3 10.2' 1571.9. 4.3 20.8, 

29-Apr-911 2400' 25.0' 15.2 10.2, 1570.0; 4.3 20.7 
30-Apt-91. 24001 25.4 15.6: 9.2 1568.0, 3.3 22.1 

1 -May-91 I 2400' 25.2: 15.3, 8.2 1565.8, 23 229 

2-May-91 i 2400~ 25.1' 15.2: 8.4, 1563.6; .2.5 22.61 
3-May-91, 24001 25.0, 15.0' 8.6 1561.4; 27 22.3 
4-May-911 2400( 25.11 15.1 8.8 1559.2: 2.9 22.2 
5-May-91: 2400 i 17.oi 7.0; 8.5 1557.3; I 2.6 14.4 
6May-91 I 24001 11.51 1.6, 9.5, 1556.81 3.6 7.91 
7-May-91: 24001 11.61 1.61 10.9: 1556.6: I 5.0 6.6: 
8-May-91 I 2400 i 11.61 l.S\ 16.9 1556.81 I 11.0 0.6 
9-May-91 j 24001 11.51 1.6i 17.81 1557.81 11.9 -0.4 

lO-May-91 j 24001 11.5! 1.6, 14.5. 1558.41 1 8.6 29: 
1 l-May-91 1 24001 11.5) 1.61 14.5' 1558.8! I 8.6 2.9: 
12-May-9 11 24001 17.21 7.31 15.5 1558.91 I 9.6 7.6; 
13-May-911 24001 20.11 10.21 16.2: 1558.4; 10.3 9.8, 
14-May-911 24001 14.71 7.31 16.4; 1558.21 10.5 4.2! 
15-May-911 24001 20.21 10.21 15.6: 1558.1/ 9.7 10.5: 

16-May-911 24001 20.1: 10.11 16.1' 1557.5; I 10.2 9.9: 
17-May-91 j 24001 20.11 10.11 16.5 1556.91 I 10.6 9.5. 

1 a-May-9 11 24001 16.71 6.7: 23.3. 1557.11 I 17.4 -0.71 

19-May-911 2400 j 9.01 2.1; 28.11 1558.8: I 22.2 -13.2i 

20-May-911 24001 4.41 0.01 25.31 1561.71 19.4 -lS.Oi 
Zl-May-91 I 24001 4.3) 0.01 24.61 1564.51 I 18.7 -14.4: 

22-May-911 24001 5.01 0.01 22.8, 1566.91 I 16.9 -11.9! 
23-May-911 24001 6.91 0.01 22.0, 1569.0; 16.1 -9.2! 
24-May-91 j 24001 6.61 0.01 21.8: 1571.0; I 

1 15.9 -9.31 
2%lay-911 24001 2.01 0.01 22.0! 1573.21 16.1 -14.11 
26-May-91 2400 2.11 0.01 19.4: 1575.5! 13.5 -11.4i 

27-May-9 1 2400 1.91 0.01 17.5, 1577.51 11.6 -9.71 
28-May-91 24001 4.6 0.0) 15.6; 1579.2 i 9.7 -5.11 
2%May-9 1 24001 9.6 0.01 14.9' 1580.01 9.0 0.6i 

30-May-91 I 24001 9.61 0.01 15.9: 1580.71 I 10.0 -0.41 

31-May-91 I 24001 9.61 0.01 14.9; 1581.41 I 9.0. 0.6i 

?Jun-91 24001 13.11 3.5; 14.31 1581.81 8.4 4.7 

2Jun-91 2400 14.91 5.3 14.11 1581.7) 8.2 6.7 

3Jun-91 2400 11.4 1.8 lS.l[ 1582.81 I 10.2 1.2i 

ktun-91 2400 8.9 I 14.9! 1582.6; I 9.0. -0.1 I 

5&n-91 2400 3.9 ii, 16.1 1583.71 10.2 -6.31 
Wun-91 24001 2.2 0.0 18.0 1585.21 I 12.1. -9.91 

7Jun-91 2400) 2.1 0.0 18.91 1587.1) I 13.0. -10.9! 

8Jun-91 2400 2.1 0.0 16.5i 1588.93 10.6 a.51 

9Jun-91 2400 1.91 0.01 16.4) 1590.51 I 10.5. 4.6; 
1 OJun-91 2400 7.01 0.01 15.2; 1591.81 I 9.3 -23i 
1 lJun-91 2400 8.81 0.01 17.li 1592.6: I 11.2 -24; 
12Jun-91 2400 6.41 0.0 15.6/ 1593.7i 9.7. -3.31 
13Jun-91 2400 6.41 0.0 14.81 1594.7i I a.9 -251 

14&n-91 2400 6.41 0.01 12.9: 1595.41 i 7.0 -0.61 

15Jun-91 2400 5.71 ’ 0.0 11.81 1596.11 3.460! 5.9. -0.2; 3.398 

16Jun-91 24001 5.71 0.0 11.8: 1596.81 3.4601 11.8’ -6.li 

17 Jun-91 2400 5.71 0.01 10.4; 1597.41 3.4601 10.4 -4.71 

18Jun-91 2400 6.6 0.0 10.4! 1597.81 3.46of 10.4. -3.81 

19Jun-91 2400 9.3 0.0 10.3i 1597.9; 3.4601 10.3, -1.01 

2OJun-911 2400 9.41 0.0 11.31 1598.01 3.480 i 11.3 -1.9; 

21Jun-91 24001 9.41 0.01 11.3; 1598.31 3.460: 11.3 -1.9, 

22Jun-91 24001 6.01 0.0: 10.81 1598.6: 3.4601 10.8 -4.8; 
l 
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DATE e HOUR , KCFS KCFS KCFS MSL-ft ’ MAF KCFS KCFS MAF I 
23Jun-91 2400 6.0 0.0 10.7 1599.1 3.460 10.7 -4.7, 

24Jun-91 2400 ’ a.7 0.0 10.6 1599.5 3.460 10.6 -1.9 3.460 
25 Jun-91 2400 10.2 0.8, 11.2 1599.6, 3.460 11.2 -1.0 
26Jun-91 2400’ 120 2.6 10.1 1599.6 3.460 10.1 1.9 
27 Jun-91 2400 ’ 10.3: 0.9, 9.9 1599.31 3.460 9.9 0.4 
2aJun-91 2400 I 9.4. 0.0. 9.3. 1599.3 3.460 9.3 0.1 
29Jun-91 2400 i 9.41 0.0 9.2: 1599.3’ 3.460 9.2 0.2 
30&n-91 2400 I 7.61 0.0: 11.4. 1599.5, 3.460 11.4 -3.8% 

1 J&91 I 2400 ’ 9.4; 0.0, 9.2: 1599.71 3.460 1 9.2 0.21 
2Jul-91 24OOi 9.41 0.0’ 8.7' 1599.7; 3.460 8.7 0.7’ 
3-J&91’ 2400 I 9.4, 0.0’ 8.4: 1599.6. 3.460 8.4 1.0, 
4&l-91 2400 I 7.51 0.01 7.5: 1599.6; 3.4601 7.5 0.01 
5-J&91 ; 2400 j 7.4$ 0.0 7.7, 1599.6: 3.460! 7.7 -0.31 
MUI-91: 2400 I 8.11 0.0, 6.8: 1599.7i 3.460, 6.8 -0.7i 
7&l-91 i 2400 1 5.91 0.01 6.61 1599.7; 3.460; 6.6 -0.7/ 
Wul-91 j 2400 I 6.1; 0.01 6.01 1599.71 3.460’ 6.0 0.11 
9&i-91 I 2400 I 7.01 0.0: 5.9! 1599.7j 3.460’ 5.9 1.1 I 

1 O-J&91 i 2400 I 9.4i 0.0’ 5.21 1599.3: 3.460 5.2 4.21 
11 Jul-91 I 2400 / 9.4; 0.01 4.7; 1598.91 3.460: 4.7 4.71 
12JuC91! 2400 I 9.4i 0.01 4.21 1598.31 3.460! 4.2 5.21 
13&l-91 : 2400 t 7.21 0.01 3.51 1597.81 3.460’ 3.5 3.71 
14&l-91 i 2400 I 4.31 O.O! 4.71 1597.7; 3.460. 4.7 -0.41 
15Juc91’ 2400 I 4.21 O.O! 4.2! 1597.8; 3.460 4.2 0.01 
16Juc91’ 2400 I 2.11 0.0, 4.0; 1597.91 3.4601 4.0 -1.9! 
IfJul-91; 2400 1 1.6! 0.0, 4.4: 1598.1; 3.460; 4.4 -2.81 
18-Jul-911 2400 I 1.61 0.01 4.2; 1598.4i 3.460 1 4.2 -2.6! 
19-J&91 i 2400 ) 1.61 0.0; 291 1598.6/ 3.460’ 2.9 -1.31 
2OJul-91 j 2400 / 1.61 0.01 3.61 1598.8( 3.460, 3.6 -2.01 
21 J&91/ 2400 / 1.6( 0.0: 3.51 1599.01 3.460) 3.5 -1.91 
22-J&91 I 2400 I 1.8i 0.01 3.51 1599.21 3.460’ 3.5 -1.71 
23Jul-91 j 2400 1 3.51 0.01 3.21 1599.3f 3.460 i 3.2 0.31 
24-Jul-91; 2400 I 4.11 0.0; 3.3j 1599.31 3.460 I 3.3 0.81 
25&l-91 j 2400 1 3.81 0.0: 25: 1599.2 i 3.4601 2.5: 1.3) 
26-Jut91 I 2400 1 2.81 o.oi 3.1 i 1599.11 3.460! 3.1 -0.31 
27JUC91I 2400 ( 1.11 O.Oi 29i 1599.21 3.460; 2.9 -1.81 
2a-Jut91 1 24001 l.l! 0.01 2.71 1599.41 3.460 I 27 -1.6; 
29Jul-911 24001 2.91 0.01 2.21 1599.51 3.4601 22 0.71 
30&l-91 ’ 2400 I 1.81 0.01 2.41 1599.5; 3.4601 2.4 XI.61 
31 JuC91 24001 1.1; 0.01 2.11 1599.6 3.460 i 2.1 -1.01 
I-Aug-91 2400 I 291 0.01 2.91 1599.7 3.460~ 2.9 0.01 
2-Aug-91 2400 3.51 0.01 2.51 1599.6 3.4601 25 1.0 
3&g-91 2400 1.1 0.01 2.5 1599.5 3.4601 25 -1.4 
Mug-91 1 2400 1.1 0.01 2.1 1599.71 3.460) 21. -1.0 
5&g-91 ) 2400 I 3.31 0.01 23 1599.71 3.460) 23 1.0 
&Aug-91 I 2400 I 2.81 0.01 2.01 1599.61 3.460 I 2.0 0.81 
7&g-91 1 2400 I 2.11 0.01 21 I 1599.6i 3.4601 21. 0.01 
a-Aug-91: 2400 3.0) 0.01 1.31 1599.51 3.460 j 1.3 1.71 
Hug-91 ! 2400 1.61 0.01 1.2) 1599.41 3.4601 1.2. 0.4; 

1 O-Aug-911 2400 I 1.11 0.01 2.11 1599.41 3.4601 2.1 -1.01 
1 l&g-91 1 24ClOi 1.11 0.01 21; 1599.51 3.460: 21 -1.01 
12-Aug-91) 2400 I 1.11 0.01 1.21 1599.6 I 3.460! 1.2 -0.11 
13-Aug-91 i 2400 1 1.1) 0.01 1.61 1599.61 3.4601 1.6: -0.51 
14-Aug-911 2400 I 1.11 0.01 l.ai 1599.7i 3.460) 1.8 -0.71 
1 S-Aug-91 I 2400! 1.11 0.01 1.61 1599.71 3.460 1 1.6. -0.5: 
16Aug-91 i 2400 I 6.31 0.0’ 1.51 1599.61 3.460: 1.5 4.81 3.465 

17-Aug-911 2400 I 9.41 0.01 0.81 1598.8; I 1.2' 8.2; 
?aAug-911 2400 I 9.41 0.01 0.41 1597.91 i 1.2 8.2; 
19-Aug-91: 2400 1 9.41 0.01 0.51 1596.91 i 1.2. 8.2) 
2O-Aucj-91: 2400 1 9.41 0.0’ 0.41 1596.01 L 8 1.2 8.21 
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DATE ’ HOUR KCFS KCFS KCFS MSL-ft > MAF KCFS KCFS MAF 

21-Aug-91’ 24001 7.0 0.0' 0.6' 1595.0 1.2 5.8 

2zAug-91! 2400 1.2' 0.0 1.1 1594.8 1.2 0.01 

23-Aug-91’ 2400' 1.2 0.0 1.2 1594.8 1.2 0.0 

24-Aug-91 2400 1.2 0.0, 1.4 1594.8 1.2 0.01 

25-Aug-91’ 2400 1.2' 0.0, 1.2' 1594.8 1.2 0.01 

26&q-91 ’ 2400 1.2, 0.01 1.4 1594.9 1.2 0.0 

27-Aug-9 1: 2400' 1.2: 0.0' 1.3' 1594.8 1.2 0.0, 

28-Aug-91 I 24001 1.4' 0.0, 1.3. 1594.8, 1.2 0.2 

29-Aug-91; 2400: 1.5; 0.0, 1.5, 1594.8, 1.2 0.3, 

30-Aug-91 i 2400: 1.5: 0.0; 1.1 i594.al 1.2 0.3. 

31 -Aug-91 t 24001 1.2: 0.0; 1.1, 1594.8 3.455: 1.2 0.01 3.371 

1 Sep91 I 24001 1.2: 0.01 1.2' 1594.81 

Z-Sep-91 i 24001 1.21 0.01 1.3 1594.8 FISH TOT 41.61 

3Sep911 24001 5.5: 0.01 1.2: 1594.7: WW 0.0831 

4Sep91 i 24ao1 9.4i 0.01 0.11 1593.8: I I 

5-Sep91 j 24001 9.4i o.oi 0.4, 1592.8' Rev. S&or. I Est. Fish Rev. Hist. I 

6Sep911 24001 9.4; 0.0; 0.1 i 1591.7, MAF ‘MAF MAF ’ 

7Sep91 I 24001 9.41 0.01 O.li 1590.71 3.455 i 0.083 3.372: 

8-Sep91 j 24001 9.41 0.01 0.1; 1589.61 I 

9Sep911 24001 9.51 0.01 0.21 1588.6i I 

lOSep91I 24001 9.51 O.Oi 0.1; 1587.61 

11Sep91 i 24001 9.51 0.01 0.31 1586.5: I I 

12Sep91 I 24001 9.51 o.o/ 0.5: 1585.5, I 

13-Sep91 j 24001 9.51 O.Oi 0.2; 1584.4: I I 

14-Sep911 24001 9.51 0.01 0.61 1583.4: I ! " 

15-Sep91 24OOi 9.51 O.O! 0.7; 1582.4; I 

16-Sep91 24001 9.21 0.01 0.6i 1581.31 I 

17Sep91 I 24001 9.6! 0.01 0.31 1580.21 

18Sep911 24001 9.51 O.Oi 0.6; 1579.2i I 

lS-Sep91/ 24001 9.4 0.01 0.31 1578.11 I I 

2O-Sep91 I 24uot 9.0. 0.01 0.61 1577.01 , I 
21 Sep91) 24001 9.61 0.01 0.31 1575.91 I I 

22Sep911. 24001 9.61 0.01 0.41 1574.81 I 

23Sep91 2400/ 9.61 0.01 0.41 1573.71 t 

24-Sep91 24001 9.71 0.01 0.71 1572.51 i I 
2SSep91 24001 9.71 0.01 0.21 1571.41 I I I 

26-Sep91’ 24clOl 9.7 0.01 0.8i 1570.2 I I 

27Sep91 24001 9.7 0.0: 0.41 1569.1 I 

28Sep91 24001 9.81 0.01 0.71 1567.9, I I 

29Sep91 24001 9.8 0.01 0.8; 1566.7 i 
30Sep91 24001 9.3 0.01 0.41 1565.6 I 

l-act-91 2400 1.9 0.01 0.71 1564.9 

z-act-91 2400 ' 1.9 0.01 0.9! 1564.81 I 
3-act-91 2400/ 1.91 0.01 0.81 1564.61 I 

bozt-91 24001 1.91 0.01 l.li 1564.5j I 

5-m-91 2400) 1.91 0.01 0.81 1564.41 I 
I 

wet-91 24001 1.91 0.01 0.9! 1564.31 I 
7-o&91 2400( 1.91 0.01 0.81 1564.1! I 
8-k!-91 1 24001 1.91 o.oi 0.81 1564.01 
9-act-911 2400 1.91 0.01 0.81 1563.81 I 

10-m-91' 2400, 2.01 o.oi 0.9i 1563.71 I , I 

ll-ocz-91 2400 2.01 0.01 0.9 1563.51 I f I I 
12-w-91 2400 2.01 0.01 0.8 1563.4( I I I 

13-act-91 2400 2.01 0.01 l.li 1563.31 I I I 
w-act-911 24001 2.01 o.oi 1.21 1563.11 I 

15-m-911 24001 2.0' 0.01 0.91 1563.01 I 

16-o&91 24001 2.0 0.0; 0.41 1562.81 1 I 
17-&t-91 24001 2.0 0.0' 1.51 1562.71 1 i 

18-&t-91 I 24001 2.01 0.0’ 0.9' 1562.6: I I 
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OATE 1 HOUR * KCFS 3 KCFS KCFS MSL-ft MAF KCFS KCFS 1 MAF 

14Feb-92. 2400 1 1.2 0.0 3.1 1548.1 
l5-Feb-92 24001 1.2 0.0 2.9 1548.3 , 

16-Feb-92' 2400 1.2! 0.0 3.1 1548.6 
17-Feb-92 2400 i 1.2. 0.0, 3.0 1548.8 
18-Feb-92' 2400, 1.2 0.01 2.9 1549.1 
19-Feb-92' 2400 1.2. 0.0. 4.31 1549.4, I 

20-Feb-92: 24001 1.2' 0.0, lO.O! 1550.1: I 
2%Feb-92: 2400; 1.2: 0.0; 12.8' 1551.7' 
22-Feb92 24001 1.2: 0.0: 11.01 1553.1' I I 
23-Feb-92; 2400: 1.2: 0.0. 9.91 1554.4, 
26Feb-921 24001 1.21 0.0. 8.8' 1555.5! 
25-Feb-92' 24001 I.21 0.01 7.7 1556.4; I I 

26-Feb-921 24001 1.3, 0.0; 7.0, 1557.2! I 
27-Feb-92 i 24001 1.31 0.0; 6.6, 1558.0; I I 
28-Feb-921 24001 1.31 0.01 6.51 1558.7; I 
29-Feb-92; 24001 1.31 0.0; 6.5, 1559.4; I 

1 -Mar-92 1 24001 1.31 O.Oi 7.1. 1560.2; 2.803: 7.1 -5.8: 2.803 
2-Mar-921 24001 1.31 0.01 8.0! 1561.01 2.8031 8.0 6.71 
3-Mar-921 24001 1.31 0.0: 7.8/ 1561.9! 2.8031 7.8 -6.5i 
4-Mar-92 24001 1.31 O.O! 8.11 1562.81 2.8031 8.1 -6.8i 
5-Mar-92 24001 1.31 0.0' 7.31 1563.61 2803: 7.3 -6.01 
6-Mar-92 / 24001 1.3i 0.01 6.9: 1564.4; 2.803: 6.9, -5.61 
7-Mar-921 2400' 1.3[ 0.01 6.6: 1565.1; 2.8031 6.6 -5.3i 
8-Mar-921 24001 1.31 0.01 6.4j 1565.81 2.8031 6.4 -5.11 
9-Mar-921 24001 1.31 0.01 6.2: 1566.41 2.8031 6.2 4.91 

lO-Mar-921 2400; 1.31 0.01 5.7: 1567.01 2.8031 5.7. 4.41 
ll-hlar-921 24001 1.31 0.01 5.5; 1567.5; 28031 5.5. 4.21 
12-Mar-921 2400) 1.3) 0.01 5.4: 1568.li 28031 5.4 4.11 
1%Mar-92 f 24001 1.31 0.01 5.6; 1568.6! 2.803) 5.6: 4.31 
14-Mar-921 2400) 1.31 0.01 5.9! 1569.21 2.8031 5.9 4.6; 
15-Mar-921 24001 1.3' 0.01 6.31 1569.81 2.8031 6.3 -5.01 
16-Mar-921 2400! 1.3 0.01 6.8! 1570.41 2.8031 6.8, 4.51 
17-Mar-921 24001 1.3 0.01 7.7; 1571.2; 28031 7.71 -6.4i 
1 &Mar-92 i 24QOi 1.31 0.01 7.7: 1572.0 2803; 7.7i -6.41 
19Mar-92! 24001 1.31 0.01 6.8; 1572.7 2.8031 6.8. 3.5i 
2O-Mar-921 24001 1.31 0.01 6.41 1573.4 2.8031 6.4' -5.11 
2l-Mar-921 2400 1.31 0.01 6.0: 1574.01 2803i 6.0 4.7; 
22-Mar-92 1 2400 1.3) 0.01 5.6i 1574.51 28031 5.6. 4.31 
23-Mar-92 2400 I.3 O.Oj 5.51 1575.01 2.803; 5.5 4.21 
24-Mar-92 2400 1.3 0.01 5.21 1575.5/ 2.8031 5.2; 3.91 
25-Mar-92 2400 1.3 0.01 5.2! 1576.Oi 28031 5.2: 4.9! 
26-Mar-92 2400 1.3 0.01 5.01 1576.41 28031 5.0: 3.71 
27-Mar-92 1 2400 1.3 0.0 5.61 1576.9! 28031 5.6. 4.31 
2&Mar-92 2400 1.3 0.0 5.4i 1577.41 2803i 5.4 4.1! . 
29-Mar-92 2400, 1.3 0.0 5.01 1577.9: 2.803: 5.0: -3.71 
30-Mar-92 24001 1.31 0.0 4.8j 1578.31 2803i 4.0 -3.5; 
31-Mar-92 2400 1.31 0.01 5.21 1578.81 28031 5.2’ -3.91 

l-Apr-92 2400 1.31 O.O( 5.61 1579.2: 28031 1.3 0.01 3.102 
2-Apr-92 2400 1.31 0.01 6.4: 1579.8 I 1.3 o.oi 
3-Apr-92 2400 1.31 O.Oi 6.71 i 580.4 ! 23. -1.01 
Wpr-92 I 2400. 1.3) 0.01 7.7i 1581.li I 1.5. -0.21 
5-Apr-921 2400 1.31 0.01 6.9! 1581.81 I 1.2: 0.11 
GApr-921 2400 1.4) 0.01 6.61 1582.41 1 1.3' 0.11 
74pr-92 2400 1.41 0.0; 5.7i 1583.01 I 1.31 0.11 
8-Apr-92 2400 1.4 0.01 5.41 1583.51 1.3, 0.11 
9-Apr-92 i 2400 1.4 0.01 6.61 1584.0 I 1.3. 0.11 

lO-Apr-921 2400 1.4 0.01 8.41 1564.7 I 3.0 -l.S! 
11-Apr-92) 2400 1.4 0.01 7.31 1585.5; I 1.9 -0.5( 
12-Apr-92! 2400! 1.3 0.01 6.71 1586.11 I 1.3 0.0' * 
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DATE I HOUR KCFS 1 'KCFS KCFS MSL-ft 5 MAF KCFS KCFS MAF 

13-Apr-921 2400, 1.4 0.0 7.7' 1586.8, 2.3 -0.9, 
14-Apr-92' 2400' 1.4 0.0 7.6: 1587.5. 2.2 -0.8 
15-Apr-92. 2400, 2.6 0.0 7.5, 158&l@ 21 0.5 
16-Apr-92 2400 2.6, 0.0 8.0: 1588.7' 2.2 0.4. 
17-Apr-92; 2400' 1.3, 0.0 12.4 1589.6, 7.0 -5.7' 
lsdpr-92: 2400 1.3. 0.0 13.6. 1590.9; 8.2 -6.9 
19-Apr-92 2400r 1.31 0.0 1231 1592.2: 6.9 -5.6: 
20-Apr-92’ 24001 1.3: 0.0 11.2' 1593.31 5.8 4.5, 
21-Apr-92: 24001 1.3) 0.0: 11.6: 1594.4: 6.2 4.9: 
2Z-Apr-92! 2400 i to.51 1.8, lO.Oi 1595.01 4.6 5.9! 
23dpr-92: 24001 12.01 2.6, 8.4; 1594.7; / 3.0 9.0: 
24-Apr-921 24001 12.0' 2.6; 7.4. 1594.2: 20 10.0: 

25-Apr-92; 2400; 12.0: 2.6, 7.4, 1593.71 2.0 10.01 
26-Apr-921 2400: 12.0: 2.6: 7.11 1593.2! 1.7 10.31 
27+X-92 i 24001 3.5! 0.0: 9.4: 1593.21 / 4.0 -0.51 
28-Apr-921 2400! 2.11 O.Oi 10.61 1594.01 8 t 5.2 -3.1; 
2%Apr-92) 24OOi 2.11 0.01 11.71 1595.01 6.3 4.21 
3O-Apr-92 I 24001 2.91 0.0: 14.61 1596.21 9.2 -6.33 
l-May-921 24001 12.01 2.6i 13.71 1596.9i I 8.3 3.71 
2-May-92 I 24001 12.01 2.61 11.8i 1597.01 I 6.4 5.61 
3-May-92 1 2400) 12.01 2.6' 10.4; 1596.91 I 5.0 7.01 
4-May-92 1 24001 12.01 2.6; 10.31 1596.71 4.9 7.11 
5-May-92 i 24001 12.01 2.6, to.71 1596.51 I 5.3 6.71 
Nay-92 1 24001 10.01 0.61 12.1: 1596.61 6.7 3.31 
7-May-92 I 24001 9.8i 0.4: 13.21 1596.9; 7.8 201 
&May-92 1 24001 9.41 0.01 13.51 1597.3! i 8.1 1.3 
9May-92 I 24001 9.41 O.O! 12.7i 1597.7; ! 7.3 2.1 

1 O-May-92 I 24001 9.41 0.01 11.7: 1598.0! I 6.3. 3.1 
11 -May-92 j 24001 9.21 0.01 to.21 1598.li I 4.8 4.4! 
12-May-921 24001 2.01 0.0; 9.4; 1598.6 ; 4.0 -2.01 
13-May-92 [ 24001 2.91 0.21 9.01 1599.3 I 3.6: -0.71 3.461 
14-May-92 / 24001 24.5 j 15.1; 8.41 1598.6; I 3.0 21.51 
15-May-92 I 24001 ' 24.31 14.81 4.1: 1596.41 ! 1.2' 23.1 
16-May-92 I 2400) 23.71 14.2! 4.7i 1594.3) i 1.2 22.5 
17-May-92 1 24001 3.01 0.21 7.4! 1593.51 I 1.2' 4.8 
18-May-92 j 2400 2.01 0.01 8.21 1594.21 1.2: 0.8 
19-May-92 I 2400 201 0.01 8.71 1594.91 I 3.3, -1.3 
20-May-92 1 2400 21 0.01 10.91 1595.71 5.5: -3.4 
21-May-921 2400 9.4 0.01 8.71 1596.21 3.3 6.1 
22-May-92 2400 9.4 0.0 7.21 1596.0 1.8 7.6 
23-May-92 2400 9.4 0.0 6.91 1595.7 1.5, 7.9 
24-May-92 2400 9.4 0.0 6.91 1595.51 1 1.5: 7.9 
25May-92 2400 9.4 0.01 6.61 1595.21 I 1.2. 8.2 
26-May-92 1 24001 11.9! 2.5) 7.61 1594.81 I 2.2 9.71 
27-May-92 1 2400 . 11.9 2.51 7.31 1594.31 ! 1.9 10.01 
28-May-92 1 2400 11.9 2.51 5.51 1593.71 ! 1.2. to.71 
29-May-92 I 2400 11.9: 2.4! 5.61 1593.03 1.2. 10.71 
3O-May-921 24001 11.81 2.4! 5.11 1592.3 I 1.2; 10.61 
3l-May-921 24001 11.81 2.41 4.8; 1591.6 I 1.2' 10.61 

LJun-921 2400 11.81 241 4.01 1590.7 3.4601 4.0: 7.81 3.289 
2Jun-92! 2400 11.8! 2.4t 4.41 1589.9i 3.460! 4.4' 7.41 
Nun-921 24001 11.81 2.31 3.81 1589.Oj 3.4601 3.8: 8.01 
khn-92! 24001 12.01 241 3.21 1588.11 3.4601 3.2; 8.81 
5Jlm921 24001 24.7 15.11 1.31 1586.3) 3.4601 1.3' 23.41 , 
64Jn-921 24001 24.5 14.81 1.4; 1583.61 3.4601 1.4 23.11 
7Jun-921 24001 24.9 15.2; 1.01 1580.8i 3.4601 1.2. 23.71 
8&n-92 1 24001 24.4 14.81 1.61 1578.1 3.460: 1.6 22.81 
9-&n-92) 2400) 16.21 7.li 1.51 1575.6 3.460 1.5: 14.71 

lOJun-921 24001 2.01 0.01 3.21 1575.0 3.460: 3.2: -1.21 
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OUTFLO SPILL INFLOW WS Elev Rev.Stor. Rev.Outf. Est Fish Histofic 

DATE + HOUR KCFS KCFS KCFS MSL-ft t MAF KCFS KCFS MAF 
11 -Jun-92 2400 2.1 0.0, 4.3 1575.2' 3.460 4.3 -2.2 
12Jun-92 2400: 2.1, 0.0 29 1575.4 3.480; 2.9 -0.8 
13-Jun-92 2400; 2.0 0.01 3.9. 1575.6' 3.460, 3.9 -1.9 
14&m-92 2400' 2.0 0.0: 3.9, 1575.9, 3.460, 3.9 -1.9 
lS-Jun-92' 2400, 2.0 0.0 2.6 1576.0. 3.460' 2.6 -0.6 
1 wun-92' 2400. 1.0, 0.01 0.61 1576.0~ 3.460 1.2 -0.2 
17 Jun-92 2400' 1.0: 0.01 7.9; 1576.4: 3.460. 7.9 -6.9. 
18-Jun-92' 2400; 1.0; 0.0: 2.9' 1576.9' 3.4601 2.9 -1.9 
19-Jun-92 2400: 1.0: 0.01 2.6 1577.1 i 3.460, 2.6 -1.6 
20&n-92: 2400' 1.0: 0.0: 1.6: 1577.3 3.460: 1.6 -0.6 
21 Jun-92, 2400: 1.0: 0.01 3.3, 1577.4! 3.460! 3.3 -2.3 
22-Jun-92: 2400: 1.11 O.Oi 1.6' 1577.61 3.460' 1.6 -0.5 
23-Jun-92, 24001 1.2: 0.0: 2.0! 1577.7, 3.460, 2.0 -0.8. 
24-Jun-92: 2400; 1.2: 0.0: 2.4, 1577.81 3.460: 2.4 -1.2 
2S-Jun-921 24001 1.21 0.01 3.Oi 1578.01 3.4601 3.0 -1.8 
26dn-92: 24001 1.2: O.Oi 2.4 1578.2' 3.4601 2.4 -1.2' 
27&m-92( 24001 1.21 0.01 2.4! 1578.31 3.4601 2.4 -1.2: 
28-Jun-921 24001 1.21 0.01 21; 1578.4; 3.460' 2.1 -0.91 
29Jun-921 2400) 1.21 0.0; 2.8; 1578.61 3.4601 2.8 -1.6i 
30&n-92! 24001 1.21 0.01 2.41 1578.8! 3.4601 2.4 -1.2i 

l-Jui-92: 2400) 1.21 0.01 2.8i 1578.91 3&O! 2.8 :1.61 
2Jul-921 24001 1.21 

1.2i 
0.01 3.1! 1579.1 3.4601 3.1 -1.9: 

3-J&92 I 24001 0.01 2.6: 1579.3; 3.4601 2.6 -1.4; 
4-JuI-92; 24001 1.41 0.01 2.6i 1579.51 3.46Oi 2.6 -1.21 
S-JUC92i 24001 10.71 3.31 1.51 1579.oi 3.460! 1.5 9.2j 
Wul-92 I 2400( 10.91 3.3: 1.8: 1577.91 3.4601 1.8 9.11 
7&l-92 / 2400' 10.8i 3.31 2.0/ 1576.8! 3.460! 2.0 8.81 
&J&92 t 2400) 10.8i 3.31 1.9i 1575.81 3.4601 1.9 8.91 
9&l-92 j 24001 10.81 3.31 1.71 1574-f/ 3.460; 1.7 9.1! 

10&l-921 2400! 10.8 3.31 1.61 1573.61 3.4601 1.6 9.2! 
3.31 . llJul-921 24001 10.7 2.71 1572.51 3.4601 2.7 8.Oi 

12JuI-921 24001 1.41 0.0) 1.21 ' 1572.01 3.4601 1.2 0.21 
13-Jul-92j 2400; 1.21 O.Oi 2.21 1572.11 3.4601 2.2 -1.0; 
14-J&92/ 24001 201 0.11 2.2i 1572-l/ 3.460/ 2.2 -0.2: 
15Jul-921 24001 20.51 13.01 0.6i 19.31 1570.9; 3.46oj 1.2 
16-JuI-921 24001 21.01 13.31 1.11 1568.31 3.4601 1.2 19.8i 
17JuC92I 24001 20.91 13.21 0.91 1565.81 3.4601 1.2' 19.7; 
18&l-921 24OOj 9.21 1.91 0.9i 1563.9i 3.4601 1.2 8.01 
19-&l-921 2400 1.2 0.01 1.2 1563.5) 3.4601 1.2. 0.01 
20-Jul-92 2400 1.2 0.01 2.1 lSSS.S! 3.4601 1.2: 0.01 
21JuC92 24001 1.2 0.0 2.3 1563.6 3.4601 1.9 -0.71 
22&l-92 2400( 1.2 0.0 1.4 1563.8 3.4601 1.4: -0.21 
23&l-92 I 24001 1.2 0.01 2.9 1563.8 3.4601 29' -l-7! 
244Jl-92 1 24001 1.21 0.01 2.21 1563.9 3.4601 22 -1.01 
254-92~ 24001 1.2 0.01 1.91 1564.1 3.4601 1.9 -0.7i 
2wuc92i 24001 1.2 0.01 1.4 1564.21 3.4601 1.4 -0.2! 
27JuC92 I 24001 1.2 O-O! 1.7 1564.3] 3.4601 1.7 -05 
28&l-92 1 24001 1.2) 0.01 1.41 1564.31 3.4601 1.4 -0.21 
2wuc92 1 24001 1.21 0.0) 1.31 1564.31 3.460 i 1.3 -0.11 
304-92~ 24001 1.21 0.01 1.4 1564.31 3.460: 1.4. -0.21 
31Jul-921 24001 1.21 0.01 1.3 1564.41 3.4601 1.3 -0.11 
l-Aug-921 24001 1.21 0.01 1.31 1564.41 3.460: 1.3: -O.li 
2-Aug-921 2400 1.21 0.01 1.21 1564.4) 3.4601 1.2 0.01 
3-Aug-92 2400 I.21 0.01 1.11 1564.41 I 1.2' 0.01 
4&g-92 24001 I.21 0.01 l-O! 1564.41 1.2' 0.01 
s-hg-92 1 2400) 1.21 0.01 0.81 1564.31 I 1.2 0.01 
6-Aug-921 2400) 1.31 0.01 1.11 1564.3! I 1.2 0.11 
7-Aug-92 1 24001 1.61 0.01 1.31 1564.31 1.2 0.41 
8Aug-92 I 24001 1.8i 0.01 1.41 1564.21 I 1.2 0.6! 
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, OUTFLO I SPILL INFLOW WS Eiev Rev. Star. Rev. Outf. Est. Fish Historic 
OATE : HOUR KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 

9-Aug-92: 2400, 1.81 0.0' 1.3 1564.1 1.2 0.6 
1 O-Aug-92: 2400: 1.81 0.0' 1.1 1564.0 1.2 0.6: 
11 -Aug-92 ! 2400' 1.8. 0.0 1.0: 1563.9’ 1.2 0.6, 
12-Aug-92, 24C101 1.8: 0.0 0.81 1563.8 1.2 0.6 
13-Aug-92! 24a0, 1.8; 0.0 0.90 1563.6 1 1.2 0.6, 
14Aug-92 I 2400' 1.81 0.01 1.0 1563.6. 1.2 0.6, 
1 S&g-92! 24001 1.9' 0.01 0.9 1563.4 1.2 0.7, 
16-Aug-92! 24001 1.9i 0.0; 1.0: 1563.3; 1.2 0.7. 
17-Aug-92; 24001 2.01 O.O! 0.8: 1563.2. 0 I 1.2 0.8; 
18-Aug-921 2400; 22: O.O! 1.1, 1563.0' 1.2 l.O! 
19Aug-92: 2400; 2.5; 0.0; 0.2 1562.9, I 

I 1.2 1.30 
20-Aug-921 24001 2.51 0.0. 1.51 1562.61 1.2 1.3: 
21-Aug-921 24001 2Si 0.0: 0.81 1562.4. 1.2 1.3, 
2%Aug-92: 24001 25; 0.0' 2.4: 1562.31 I 1.2 1.31 
23-Aug-92 I 24001 2.51 0.01 1.8: 1562.2: 0 I 1.2 1.31 
24-Aug-921 24001 25' 0.0; l.Si 1562.1: I 1.2 1.3, 
25-Aug-92! 24001 2.3; 0.01 0.9' 1561.9; 1.2 1.11 
26-Aug-921 24001 2.21 0.01 0.91 1561.8! 1.2 1.01 
27-Aug-921 24001 2.21 0.01 1.01 1561.6i I 1.2 l.Oi 
28-Aug-921 24001 2.2r 0.01 0.71 1561.4/ 1.2 l-O! 
29-Aug-921 24001 2.21 0.01 0.8' 1561.21 1.2 1.01 
30-Aug-921 24001 2.2; 0.01 0.8: 1561.01 1.2 1.01 
31-Aug-921 24001 2.21 0.0' 0.71 1560.91 3.4521 1.2 1.01 2,800 

l-Sep-921 24001 22! 0.01 0.91 1560.7: I 

2Sep92 I 2400; 2.21 0.01 0.91 156O.Si /FISH TOT 302.4; 
3Sep92! 24Qoj 221 0.01 0.61 1560.31 I WW O.SOO! 
4-Sep92 I 24OOi 2.5; O.O! 0.51 156O.lj I I 
SSep92 1 24001 241 0.01 1.2; 1559.9jRev. Stor.iEst Fish Rev. Hist 
6dep92! 24001 2.51 0.01 0.81 1559.7jlWF IMAF MAP 
7Sep92 I 2400 I 2.Si 0.01 0.71 1559.41 3.4521 0.600 2.8521 
&Sep92) 24ooi 251 0.01 1.21 1559.21 I 
9Sep92 I 24001 221 0.01 1.5 1559.q I 

lQSep-92! 24001 7.91 4.11 0.9 1558.71 I 
1lSep921 24001 11.1; 6.71 0.61 1557.41 
12Sep-92 2400 11.21 6.71 0.5: 1555.9! / 
13&Q-92 2400 11.21 S.Sl 0.91 1554.5/ 
14Sep921 2400; 11.2; 6.81 l.Oi 1553.11 I 

6.81 1.2! 1551.7/ 
s-s/ 1.21 1550.3( 1 

17Sep92 2400 il.21 6.81 1.21 lS48.9( I 
18-Sep92 2400 11.21 6.71 0.71 lS47Sj 
19Sep92 24001 11.21 6.7: 0.91 1546.01 I 
2eSep92 2400! 4.91 2.21 0.61 1544.8! I 
21Sep921 24001 1.2 0.01 o-9! 1544.71 I I 
22Sep92 I 24001 1.2 0.0; 1.01 1544.71 I I 
234ep92 I 2400! 1.21 0.01 0.41 lS44.6i I i 
24-Sep92 1 24001 1.2: . 0.01 3.61 1544.73 I 
25Sep92 1 24001 1.2i 0.0) 4.61 1545.11 I i 
2Mep92) 24001 1.21 0.01 3.01 lS4SSi I I 
27Sep92 1 24001 1.21 0.01 1.91 1545.6; 

I 
1 

2&Sep92i 24001 1.21 0.01 1.41 lS45.7i 
I 

t . 
29Sep921 24001 1.21 0.01 * 1.41 1545.71 
3O-Sep92 ( 2400! 1.21 0.01 1.4j lS4S.8! I 

l-Q&921 2400 1.21 O-O! 1.21 1545.81 I . 
2-o&92 1 2400 1.21 O-O! 1.11 1545.7i I 
3-o&92 1 2400 1.21 0.01 1.01 1545.71 I 
4-o&921 24001 1.21 0.01 1.31 1545.71 
s-o&92 1 24001 1.21 0.01 1.21 1545.71 I I 

, aoct-92: 24001 1.21 0.01 1.11 1545.7: 
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OUTFLO SPtLL INFLOW WS Elev Rev. Star. Rev. Outf. Est Fish Historic ’ 
DATE HOUR KCFS KCFS KCFS MSL-ft n MAF KCFS KCFS MAF 
7-o&92 2400 1.2 o.ot 1.1 1545.7 
8-o&92 2400 1.2, 0.0 0.8 1545.6' 
903-92 2400 1.2 0.0 1.2 1545.6, I 

1 O-Ott-92 2400 1.2 0.0 1.0: 1545.6. I 
11 -cm-92 2400; 1.2. 0.0 1.1, 1545.6 
12-Ott-92 2400: 1.2 0.0, 0.9 1545.51 
13-o&92 : 2400 1.2 0.0. 0.9 1545.5. 
14&t-92, 2400, 1.2 0.0: 1.3; 1545.51 
15-Ott-92 ’ 24001 1.2i 0.0' 1.2, 1545.5, 
16-o&92: 2400 1.21 0.0: 0.9 1545.5: I 
17-O&92: 2400: 1.21 0.01 1.2: 1545.4, 1 

18-o&92 : 2400: 1.21 0.0: 1.13 1545.4: 
19-act-92 / 24001 1.21 0.0: 1.2’ 1545.41 I 
2o-ocb921 2400; 1.2 0.0 1 1.2: 1545.4: 
21uct-92i 2400; 1.2: 0.0; 0.9, 1545.41 I 

22-02-92 1 24001 1.2; 0.01 1.2, 1545.41 I 
2343-92 I 24001 1.21 o.oj 1.2! 1545.41 1 I 
24-03-92 I 24001 1.2: 0.0; 0.91 1545.31 I 
25-act-92 I 24001 1.21 O.Oi l.Oi 1545.3i 
26oct-92 I 24001 1.2i 0.01 0.9! 1545.3! I I 
27-03-92 I 2400: 1.2; O.O! 1.1 I 1545.21 I I 
28-&t-92 i 24OOi 1.21 O.O! 0.6! 1545.21 1 
29-03-92 ! 24001 1.21 0.01 1.2: 1545.1 i I I 
30-o&92 t 24001 1.21 0.0: 1.71 1545.21 8 

- 31-act-92: 24001 1.21 O.Oi 1.7: 1545.21 1 

l-Nov-92) 24001 1.21 0.0, 2.81 1545.41 I I 
2-Nov-92 I 24OOi 1.21 0.01 2.5i 1545.61 I 
3-Nov-92 I 24001 l 1.2( 0.0: 1.9i 1545.71 I I 
4Nov-92 1 2400! 1.21 0.01 1.91 1545.81 I I 
5-Nov-92! 2400) 1.2) 0.01 1.61 15459j I I I 

6Nov-92 1 24001 1.21 O.Oi 1.61 1545.91 i 7-Nov-92 I 2400! 1.21 0.0) 2.31 1546.01 i 
8-Nov-92 / 24001 1.2 0.01 3.31 1546.31 I I 
9-No+92 i 2400! 1.2 0.01 2.71 1546.51 I 

1 O-Nov-92 ( 24OOi 1.2 0.01 2.21 1546.71 i I 1 
11 -Nov-92 I 24001 1.2 O.O! 1.9i 1546.8 I 
12-Nov-92 j 2400 1.21 O.Oi 1.91 1546.9 i 
13-Nov-92! 2400 1.2 0.01 1.7; 1547.0 - i 
14-Nov-921 2400 1.2 0.01 1.91 1547.11 i : 
15-No+921 2400 1.21 0.01 1.91 1547.21 i 

16-Nov-921 2400 1.21 0.01 1.71 1547.2 17-Nov-921 2400 1.2 0.0) 1.71 1547.3 ! ' 
l&Nov-921 2400 1.2 O.Oi 2.11 1547.4 
19-Nov-921 2400 1.2 0.0) 1.9i 1547.5 I 

: 1 
I 

ZO-Nov-92 1 2400i 1.2 0.01 1.91 1547.61 i I 
2%Nov-921 24001 1.2 0.01 2.01 1547.71 I I 
22-No+92 I 24001 1.21 0.01 1.61 1547.81 ! I 
23-Nov-92 1 24001 1.21 0.01 1.81 1547.91 i 
244Jov-92 1 24001 1.21 0.01 1.51 1548.01 I . I 
25-No+92 i 24001 1.2; 0.01 1.21 154a.oi I . I 
26Nov-92 1 24001 1.21 0.0 1.01 1548.0! I . 
27-Nov-92 1 24001 1.21 0.0 1.0; wa.O! ! I ! 

2&Nov-92 24001 1.2 0.01 1.2; 1547.93 I : 
29-Nov-92 24001 1.2 0.01 1.8( 1548.01 i 1 
30-Nov-92 24001 1.2 0.01 1.71 1548.11 i I . 

I I 
I I 

I i I 
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DWORSHAK OPERATIONS 
1 -0X-92 TO 30-OEC-95 

/ I I 8 I 
’ OUTFLOW SPILL. INFLOW, WS Elev Rev. Stor. Rev. Outfi Est. Fish Historic 

DATE 1 HOUR 0 KCFS ' KCFS KCFS MSL-ft MAF . KCFS KCFS MAF 1 
1-oec-92, 2400' 1.2, 0.01 1.3 1548.2 *NOTE ALL NEGITlVE 
2-oec-92 ! 2400; 1.2' 0.0, 1.2: 1548.21 FISH FLOWS ESTIMATE 

3-oec-92' 24001 1.2, 0.0; 1.31 1548.2 ARE TAKEN AS ZERO 

4oec-92 : 24001 1.2. 0.0; 0.8' 1548.2 
5-Oec-92! 24001 1.2' 0.01 0.7 1548.1: I 
6-&c-92! 24Ooi 1.2: 0.01 0.81 1548.0 

1 

7-oec-92! 24001 1.21 0.01 l.O! 1548.0: I 
a-oec-92 I 24001 1.2; 0.01 1.4; 1548.01 I I 
9-oec-92 I 24001 1.21 0.0; 1.41 1548.0; I 

1 o-oec-92 I 24001 1.21 0.01 1.5; 1548.0’ I 
I 

1 l-oec-921 24001 1.2i 0.01 1.41 1548.11 , 1 I 
12-kc-921 24OOi 1.21 0.01 1.2; 1548.11 I I 
13-oec-92' 24001 1.21 0.01 1.4: 1548.11 I I 
14-oec-92 1 24001 1.2; 0.01 1.4! 1548.1: I ! 
15-oec-92 I 24001 1.2: 0.0) 1.3! 1548.1; I I 
16-oec-92 / 24001 1.2! 0.01 1.3i 1548.1 I I I 
17-Oec-92 1 2400) 1.21 0.01 1.31 1548.21 I 
i aos-92 I 24001 1.2; 0.01 1.01 1548.1 i I I 
19-OS-92 I 2400! 1.21 0.01 1.4; 1548.li I I 

zo-oec-92 I 24001 1.2' 0.01 1.2; 1548.11 I Zl-oec-921 24001 1.21 0.01 1.21 1548.1; I j 
22-OeG92f 2400! 1.2j 0.01 1.51 1548.2; 
23-oec-92 I 24001 1.21 0.01 l.Si 1548.21 , I 
24-oeo-92 I 24001 1.21 0.01 1.4) 1548.3; I 
26oec-92 1 24001 1.21 0.01 1.4; 1548.3; I 
260ec-92 I 24001 1.2i 0.01 1.61 1548.3; I I 
27-OeG92 24001 1.21 0.01 1.71 1548.41 I 
28-oec-92 24001 1.21 0.01 1.4; 1548.4; 
29-oec-92 I 24001 1.21 0.01 1.21 1548.41 i. 0 I 
30-oeu92 ( 24001 1.21 0.01 1.41 1548.4; I 
31-oeG921 2400) 1.21 0.01 1.51 1548.5' 1 : I 

lJan-931 24001 1.21 O.Oi 1.31 1548.5i I : 
2-Jan-93 2400 1.21 0.0 1.41 1548.5i 
Nan-93 2400' 1.21 0.0 1.41 1548.51 I 1 
4Jan-93 1 2400 1.21 0.0 1.21 1548.5' 1 
5-Jan-93 I 2400 3.61 0.0 1.21 1547.8; I 
6-Jan-93 2400 4.41 0.0 0.71 1547.71 
7Jan-93 2400 1.2 0.0 1.11 1547.6 I : 
Man-93 24001 1.5 0.0 0.81 1547.5 I 
9-Jan-93 24001 1.2 0.01 0.81 1547.51 

1 O-Jan-93 1 24001 3.1 0.01 1.0) 1546.5; I 

1 lJan-931 24001 10.11 0.01 0.51 1545.21 I 
lZJan-931 2400 10.11 0.01 0.61 1544.01 / 

I 
13Jan-93) 2400 6.2f 0.01 0.5! 1543.71 : 

I 14-Jan-93) 24001 1.91 0.01 0.81 1543.6: I 
15-Jan-93 f 2400) 1.51 0.0 1.51 1543.61 1 i I 
1 Wan-931 2400) 1.21 0.0 1.2i 1543.61 I 
17Jan-931 24001 1.21 0.0 1.21 1543.6i I 
1 Man-931 2400 1.21 0.01 1.11 1543.61 I 
19-Jarb93 2400 1.21 0.01 1.21 1543.5i 

8 
! I 

2Wan-93 24001 2.01 O.Oi 1.21 1543.53 

I 

21Jan-931 24001 1.21 0.01 1.51 1543.5' I . i 
22Jan-93 [ 24001 1.21 0.01 1.51 1543.6: I 

23-Jan-93 I 24001 1.21 0.01 1.4; 1543.6 i 
24Jan-93 I 24001 1.21 O.O! 1.81 1543.7' 1 
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OUTFLOW SPILL INFLOW 1 WS Elev Rev.Stor. Rev.OutfI Est. Fish Historic ' 
DATE HOUR 1 KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 

25-Jan-93. 2400: 1.2' 0.0 1.4 1543.7, 
2Wan-93, 2400: 1.2 0.0, 1.8 1543.8 

27Jan-93 2400' 1.2, 0.0 1.8 1543.9 

26Jan-93' 2400. 1.2' 0.0 1.6 1543.9 

B-Jan-93' 2400' 1.2, 0.0 1.7, 1544.0, 

30-Jan-93a 2400: 1.2' 0.0; 1.4, 1544.0' 

3l-Jan-93 2400' 1.2 0.01 1.6 

l-Feb-93: 2400; 1.2: 0.0: 1.4, 1544.0' I 
2-Feb93i 2400: 1.21 0.0, 1.4. 1544.0! I 

3-Feb-93 : 2400: 1.2: 0.0' 1.5 1544.1: ! 

4-Feb-93; 2400; 1.2' 0.0; 1.31 1544.1: I 

5-Fe&93 i 2400; 1.2: 0.01 1.4 1544.11 I 
6Feb-93, 2400; 1.21 0.0' 1.4: 1544.1: I 
7-Feb-93 1 2400: 1.2: O.O! 1.4, 1544.11 I 

I 
8-Feb93i 24001 1.2! 0.01 1.6: 1544.21 I I 
9Feb-93 i 24001 1.2: .o.o 1 1.41 1544.21 I I 

lO-Feb-931 24001 1.21 0.0; 1.8' 1544.3! 
11-Feb-931 24OOi 1.21 0.01 1.6! 1544.41 I 

12-Feb-931 24001 1.21 0.01 1.81 1544.41 I 
13-F&93! 24001 1.21 0.01 1.81 1544.5; / 
l&Feb-93! 24001 1.2! 0.01 2.2i 1544.61 I 
15Fe&931 24OOi 1.21 0.0: 1.41 1544.7; I 
16-Feb-931 24001 1.21 O.O! 0.9! 1544.7; I 
17-Feb-931 24001 6.4; 0.0; 0.5; 1544.31 I I ; 
18-Feb-931 24001 1.21 O.O( 1.21 1543.81 I 

19-Feb-93; 24001 1.21 0.01 1.8; 1543.91 I I 

20-Feb-931 24001 1.21 0.01 1.61 1543.9! I 

21-Feb-931 24001 1.21 O.Oi 1.41 1544.0! I I 
22-Feb-931 24001 1.21 0.01 1.41 1544.01 I 
23-Feb-931 24001 l-21 ~~ o o' 0.01 1.41 1544.01 
24-Feb-931 24OOj 1.21 I 1.2; 1544.01 I I 
25-Feb-931 24001 1.21 o:o\ 1.21 1544.0 I I I 
26Feb-931 24001 1.21 0.0) 1.21 1544.0 I 
27-Fe&931 24001 1.21 0.01 1.11 1544.01 
2&Feb-931 24001 l.li 0.01 0.91 1544.Oi I 

l-Mar-931 24001 1.11 0.01 0.91 1543.91 2.570 0.9 0.21 2.556 

24ar-93 I 24001 1.2; O.Oi 1.4/ 1543.91 2.570 i 1.4 -0.21 

War-93 2400! 1.2; O.Oi 1.1; 1543.9 2.5701 1.1 0.11 

Mar-93 24001 1.2 0.0 1.61 1544.0 2.570 1.6; -0.4j 

Mar-93 1 2400! 1.2 0.0 1.7; 1544.0 2570 1.7 -0.51 

6-Mar-93 ! 2400 1.21 0.0 281 1w.2, 2570 28 -1.61 

74Mar-93 1 2400 1.21 0.0 3.01 1544.41 2.570) 3.0 -1.8 

&Mar-93 1 2400 1.2; 0.0 3.31 1544.7 2.570 3.3: -2.1 

Mlar-93 ! 24001 1.21 0.01 3.41 1545.0 2.570 3.4' -2.2 

lo-Mar-931 2400) 1.21 0.01 3.11 1545.3 2.570 3.1 -1.9 

ll-Mar-93 2400 1.21 0.01 3.21 1545.q 2570 3.2 -2.01 

124Aar-93 2400 1.2i O.Oi 291 1545.8i 2.5701 29 -1.71 

13-Mar-931 24001 1.21 0.01 2.7: 1546.Oi 2.5701 27 -1.51 

1 Ular-93 I 2400 1.21 0.01 3.4i 1546.31 2.5701 3.4 -2.21 

15-Mar-931 2400 1.21 0.0 7.71 1546.81 25701 7.7' -6.51 

16-Mar-93) 24001 1.21 0.0 8.3; 1547.81 2.5701 8.3 -7.li 

17-Mar-931 24001 1.11 0.01 6.3; 1548.7! 2.5701 6.3 -5.2! . 

l&Mar-931 2400 1.21 0.0 11.01 1549.61 25701 11.0. -9.81 

19-Mar-931 2400 1.21 0.0 11.51 1551.21 2.5701 11.5. -10.31 

20-Mar-93 '1 0.01 lO.l! 1552.4/ 2.57Oj 10.1 -8.91 

21-Mar-931 2400 1.21 0.0 9.51 1553.71 2.5701 9.5: -8.31 

22-Mar-931 2400 1.21 0.0 8.4; 1554.71 2.570 8.4 -7.21 

23-Mar-93 I 2400 1.21 0.01 9.61 1555.71 2.570 9.6 -8.4; 

24-Mar-931 24001 1.2' O.O! 12.3! 1557.11 2.5701 12.3 -11.1: J 



OUTFLOW SPILL INFLOW WS Elev Rev. Star: Rev. Outfi Est. Fish Historic 
DATE HOUR I KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 

25-Mar-93 . 2400 1.2 0.0 11.6 1558.5, 2.570 11.6 -10.4 
26-Mar-93 : 2400 1.2 0.0, 11.5, 1559.9' 2.570' 11.5 -10.3 
27-Mar-93 2400' 1.2 0.0 11.5 1561.3 2.570 11.5 -10.3 
28-Mar-93 2400 1.2 0.0 11.41 1562.7 2.570: 11.4 -10.2' 
29-Mar-93 2400' 1.2' 0.0 10.6' 1564.0; 2.570 10.6 -9.4' 
30-Mar-93 : 24008 1.3; 0.0 ' 9.4 1565.1' 25701 9.4 -8.1: 
31-Mar-93 2400: 1.3' 0.0: 9.0, 1566.11 2.570' 9.0 -7.7; 

1 dpr-93. 2400' 1.2: 0.0, 8.8, 1567.1 2.570: 1.4 -0.2: 2903 
2-Apr-93 24001 1.2; 0.01 10.2' 1568.2, I 28 -1.6, 
3-Apr-93 e 24001 1.21 0.0, 11.8. 1569.4, 4.4 -3.2. 
4-Apr-93: 24001 1.2: 0.0' 14.2 1570.9' I 6.8 -5.6. 
5-Apr-93; 24001 1.2' 0.01 13.41 1572.5; 1 6.0 -4.81 
6Apr-93 : 2400 i 1.2: O.O! 11.3 1573.8; 3.9 -2.7: 
7-Apr-93; 24001 1.2; 0.01 10.5; 1575.0' 3.1 -1.9i 
8-Apr-93 i 2400: 2.4; O.Oi 9.61 1576.0’1 ; 22 0.2: 
9-Apr-93) 24001 1.2: 0.01 12.4: 1577.1 i 5.0 -3.81 

l O-Apr-93 1 2400 I 1.21 o.oi 11.6, 1578.4! I 4.2 -3.O! 
11 -Apr-93 / 24001 1.2! 0.01 10.8; 1579.6; 3.4 -2.2i 
12-Apr-93 ! 24001 1.21 0.01 9.9! 1580.71 25 -1.3; 
13-Apr-93 ! 24001 1.2/ 0.01 8.6i 1581.7; 1.2 0.01 
14-Apr-93 j 24001 1.61 0.01 9.31 1582.51 1.9 -0.3( 
15-Apr-93 ; 24001 9.51 0.51 8.01 1582.91 I I 1.2 8.31 
16-Apr-93 j 24001 9.51 0.11 7.21 1582.61 I 1.2 8.31 
17-Apr-931 24001 9.61 2.11 7.41 1582.4/ 1.2 8.41 
l&Apr-93; 24001 9.6) 2.11 9.21 1582.21 1.2 8.41 
19-Apr-93 i 24001 9.6i 2.11 9.1/ 1582.21 1.2 8.41 
20-Apr-93 I 24001 9.5i 211 7.8; 1582.1 1.2 8.31 
21 -Apr-93 1 2400 i 9.6! 1.61 7.71 1581.8 1.2 8.41 
22-Apr-93 i 24001 9.6 0.01 7.91 1581.6 I 1.2 8.4: 
23-Apr-93) 24001 9.6; 0.01 8.71 1581.5 1.2 8.41 
2hApr-93 1 24001 9.6j 0.01 8.2: 1581.4 1.2. 8.4) 
25-Apr-93 1 24001 9.61 0.01 8.01 1581.2 1.2 8.4) 
26-Apr-93) 24001 9.31 O.Oi 10.7/ 1581.2 1.21 8.1) 
27-Apr-93 / 24001 7.41 0.01 10.01 1581.4; 1.2 6.21 
28-Apr-93 I 24001 7.41 0.0' 9.31 1581.71 1.2 6.2 
29-Apr-93 I 24001 7.41 0.0 9.3) 1581.91 1.9 5.5 
30-Apr-93, 24001 7.8; 0.0 11.91 1582.31 I 4.5 3.3 
l-May-931 2400' 9.61 0.01 . 11.51 1582.61 4.1 5.5 
2-May-93 2400 9.51 0.01 13.71 1582.91 6.3 3.2 
Hay-93 2400, 9.51 0.01 14.01 1583.51 6.6 291 
4-May-93 24001 9.51 0.0 17.7 1564.21 10.3 XI.81 
5-May-93 24001 9.5 0.0 15.4 1585.0 8.0. 1.5! 
6-May-93 24001 9.5 0.01 15.5 1585.7 8.1 1.41 
7-May-93 2400 9.51 0.01 15.6 1586.41 8.2. 1.3i 
&May-93 2400 9.51 0.01 15.11 1587.01 , I 7.7 1.8: 
9-May-93 2400 9.5) 0.01 13.91 1587.6; 6.5 3.01 

1 O-May-93 I 24001 9.5i 0.01 12.9! 1588.0 I 5.5 4.01 
11 -May-93 2400 i 9.51 O.Oi 15.4; 1588.5 8.0 1.51 
12-May-93 24001 9.5) 0.01 19.4; 1589.41 120 -2.5i 
13-May-93 2400 I 9.5i 0.01 23.91 1590.71 16.5: -7.oi 
14-May-93 I 24001 9.51 0.01 26.8; 1592.51 I 19.4 -9.91 

15-May-93 i 24001 11.2i 1.71 27.1! 1594.41 I 19.4 -8.21 

16-May-93 I 24001 15.01 5.51 25.7i 1595.81 18.3 3.3i 

17-May-93 1 24001 15.21 5.81 24.0: 1596.81 16.6 -1.4i 

1 &May-93 24001 17.21 7.81 22.01 1597.61 14.6 2.6; 

19-May-93 24001 19.81 10.51 21.01 1597.8! 13.6 6.2! 

2%May-93 I 24001 19.81 10.61 20.51 1597.91 13.1. 6.71 

21-May-931 24001 20.01 10.61 20.71 1598.0; 13.3 6.71 

22-May-93 I 24001 19.4; 9.91 18.2: 1597.9: 10.8 8.61 
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I OUTFLOW SPILL INFLOW WS Elev Rev. Stor. Rev. OutfI Est. Fish Historic * 
DATE HOUR 1 KCFS 1 KCFS KCFS 1 MSL-R MAF KCFS KCFS MAF 

23-May-93‘ 2400, 16.4 6.9 15.1 1597.8; 7.7 8.7 
Zbblay-93 I 2400, 10.51 1.3 14.2 1597.9, 6.8 3.7’ 
25-May-93 I 2400 10.5, 1.2 12.9 1598.3, 5.5 5.0, 
26-May-93 2400 16.51 7.31 17.88 1598.6. 10.4 6.1 
27-May-93 4 2400 15.71 6.51 14.5, 1598.4 7.1 8.6 
28-May-93 2400 I 12.91 3.9, 15.6, 1598.6, ‘. a.2 4.7’ . 
29-May-93 : 2400 I 15.1 I 5.9i 14.1 1598.7’ 6.7 8.4 
3O-May-93 I 24ao : 13.9: 4.7; Il.81 1598.4 4.4 9.5 
31-May-93’ 2400 * 11.4; 2.2: 11.8: 1598.4 4.4 7.0 

lJun-93; 2400 ! 11.4: 2.2’ 126: 1598.5i 3.460; 5.2 6.2’ 3.436 
ZJun-93: 2400 ! 10.71 1.5; 11.51 1598.5; 3.460 11.5 -0.8 
3-Jun-93 ; 2400 I 9.2: 0.0: 10.21 1598.4; 3.460 1 10.2 -1.01 
4Jun-93 I 2400 I 9.01 0.01 9.1’ 1596.41 3.460’ 9.1 -0.1 
5-Jun-93; 2400 I 5.21 0.01 9.2: 1598.71 3.460’ 9.2 4.0! 
6&n-93 i 24001 5.21 0.01 8.3 i 1599.11 3.460 I 8.3 -3-l! 
7-Jun-93 i 24433l 5.21 0.01 8.91 1599.41 3.460 I 8.9 -3.71 3.460 
8-Jun-93 I 2400 I 6.71 0.0; 8.21 1599.71 3.460; 8.2 -1.5i 
Nun-93! 2400 I 5.61 0.01 7.Oi 1599.81 3.460! 7.0 -1.41 

1 O-Jun-93 I 2400 1 8.11 0.01 7.01 1599.91 3.460 1 7.0 1.11 
tl-Jun-93i 24Oo/ ~~ 7.31 0.01 6.71 1599.8; 3.4601 6.7 0.61 
12&n-93 I 24001 6.51 0.01 7.71 1599.91 3.460! 7.7 -1.21 
13&n-931 2400 I 7.81 0.01 6.91 1599.81 3.460 I 6.9 0.91 
lbJun-931 24001 7.oi 0.01 5.81 1599.81 3.4601 5.8 1.21 
1 wun-93 I 2400 I 6.81 0.01 5.7; 1599.61 3.460 : 5.7 1.11 
16Jun-93 I 2400 I 6.3! 0.01 6.8; 1599.6 I 3.460 i 6.8 -0.51 
17&n-93 I 24001 5.71 0.01 6.01 1599.7! 3.460 f 6.0 -0.3! 
18-Jun-931 2400 ( 5.71 O.Oi 5.71 1599.71 3.460! 5.7 0.01 
l%Jun-931 2400 I 3.51 0.01 5.51 1599.8i 3.460 I 5.5 -2.01 
20Jun-93 I 24001 . 6.41 0.01 5.6; 1599.81 3.460: 5.6 0.81 
Zl-Jun-931 2400! 5.61 0.01 4.5) 1599.71 3.4601 4.5 1.11 
ZZ-Jun-93 I 24001 6.41 0.01 5.61 1599.71 3.4601 5.6 0.81 
23&n-93 I 24001 5.51 0.01 5.21 1599.61 3.460) 5.2 0.31 
24-Jun-93 I 24001 5.71 0.01 5.6; 1599.61 3.460 I 5.6. 0.11 
25&n-93 i pOO( 6.3; 0.01 4.5; 1599.51 3.460! 4.51 1.81 
26-Jurb93 ( 24001 3.61 0.0 4.21 1599.4! 3.460 I 4.2: -0.61 
27Jun-93 1 2400 1.01 0.0 4.9) 1599.6i 3.460; 4.9. -3.91 
284ln-93; 2400 5.61 0.0 3.9i 1599.81 3.460; 3.9 1.71 
ZAlun-93 1 2400 4.51 0.0 4.0) 1599.71 3.460 I 4.0 0.51 
3Wun-93 1 24OOi 3.9 0.0 3.7 1599.61 3.460 I 3.7’ 0.21 3.460 

lJul-931 24001 3.9 0.0 3.7 1599.61 3.460 I 3.7 0.21 draft 
2JuC93I 24001 3.81 0.0 4.1 1599.6 3.4601 4.1 -0.31 
3-Jul-93 1 2400 1.91 0.01 5.6 1599.8 3.4601 5.6 -3.71 
4Juc93 ( 2400 9.21 0.01 3.41 1599.7 3.460 I 3.4 5.81 
SJul-93 i 2400 9.21 O.Oj 3.71 1599.1 3.460 i 3.7. 5.51 
6-J&93! 2400 9.21 0.01 291 1598.5; 3.460 I 29. 6.31 
7JlJC93 I 2400 9.21 0.oi 3.2) 1597.81 3.460 i 3.2 6.01 
84ul-93 1 2400 9.2) 0.01 3.21 1597.21 3.460 i 3.2 6.01 
9&l-93 I 2400 9.21 0.01 2.31 1596.51 3.4601 23 6.9i 

1o-Jul-931 2400 I 9.21 0.0 2.61 1595.81 3.460 I 26’ 6.61 
1 lJlJC93l 24001 10.51 1.3 1.91 1595.0! 3.46Ol 1.9. 8.61 
lZ-Jul-931 2400 I 13.21 3.9 1.8i 1593.91 3.460 I 1.8 11.41 
13-Jul-931 24001 14.9 5.61 1.71 15925~ 3.460! 1.7; 13.2 
14&c931 24001 14.8 5.5 1.6) 1591.1 I 3.4601 1.6’ 13.2 
15YJul-93 1 24ooi 17.41 8.1 1.7 1589.51 3.460 I 1.7’ 15.71 
16-JuI-931 24001 19.71 10.41 1.2 1587.6! 3.4601 1.2 18.51 
17-J&931 24001 19.51 10.21 24j 1585.51 3.460 i 24 17.1 
1 &Jul-93 I 24001 19.7i 10.4/ 1.61 1563.5i 3.460! 1.6 18.1 
19-J&931 2400 18.21 8.81 0.91 1581.41 3.460! 0.9 17.31 
ZO-JuI-93; 2400 15.01 5.6: 3.0; 1579.81 3.460: 3.0 12.01 c . 
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: OUTFLOW SPIU INFLOW WS Elev ! Rev. Star. Rev. Outfl Est. Fish Histofic ' 
DATE HOUR I KCFS KCFS KCFS MSL-iI MAF KCFS KCFS MM 

21 Jul-93 2400 1 13.1 3.7 2.1 1578.4 3.460. 21 11.0 
22 Jul-93 ! 2400: 121 27 1.9 1577.1; 3.460# 1.9 10.2 
23&l-93 2400 120' 27: 3.0 1576.0, 3.460 3.0 9.0 
24-J&93. 2400: 12.0, 261 2.7 1574.9; 3.460 27 9.3' 
25-Jul-93 2400 i 12.0: 2.6' 23, 1573.7: 3.460. 23 9.7' 
26-.Jul-93 I 2400 i 15.8’ 6.5~ 2.2 1572.31 3.460' 22 13.6: 
27-J&93 24OOi 12.4: 3.0: 2.6 1570.7, 3.4601 26 9.81 
28&l-93. 2400 0 9.4 0.0; 1.6' 1569.71 3.460. 1.6 7.8, 
29-Jul-93 i 24001 9.4 0.01 21' 1568.8! 3.460: 21 7.31 
30-J&93 i 2400; 9.4: 0.01 260 1567.9! 3.460 I 26 6.8; 
31-Jul-93 2400 i 9.4' 0.01 1.7: 1566.91 3.460. 1.7 7.71 
1 dug-93 I 2400 I 15.0: 5.6' 1.5: 1565.61 3.460: 1.5 13.5! 
2-Aug-93 ! 2400 ' 21.7i 12.2i 1.41 1563.4; 3.460; 1.4, 20.3; 
3&g-93 ; 2400 ( 23.0 I 13.41 1.91 1560.61 3.460: 1.9. 21.1; 
4-Aug-93 / 2400! 23.11 13.1 I 20! 1557.71 3.460' 20 21.1 j 
5-Aug-93 1 24001 23.6: 13.5i 1.8! 1554.81 3.460: 1.8, 21.8! 
6-Aug-93 I 24001 25.21 lS.Oi 201 1551.71 3.460! 20. 23.21 
7-Aug-93 I 24Ooj 17.21 7.ii 1.8' 1549.1 I 3.4601 1.8' 15.4; 
8-Aug-93 ( 2400 I 16.91 6.81 1.71 1546.91 3.4601 1.7 15.21 
9Aug-93 ) 2400 ! 12.11 1.91 1.8: 1545.1 i 3.460; 1.8; 10.3i 

lo-Aug-93 1 2400) 10.21 0.01 1.5; 1543.81 3.4601 1.5. 8.71 
11 -Aug-93 j 2400 I 10.21 0.0) 1.31 154261 3.460 I 1.3' 8.91 
12-Aug-93 h 2400 I 10.2! 0.01 1.31 1541.31 3.460) 1.3 8.91 
13-Aug-93 1 2400 / 5.4; 0.01 1.5; 1540.4/ 3.460 1 1.5 3.9! 
14-Aug-93 / 24001 1.21 0.0; 1.4; 1540.21 3.4601 1.4, -0.2! 
15-Aug-93 I 2400 ) 1.2! 0.01 2.01 1540.21 3.460 I 2.0: -0.8 
16&g-93 I 2400 I 1.2; O.Oi 2.1: 1540.3 3.460 I 2.1: -0.9 
17-Aug-93 ( 24001 1.21 0.01 2.31 1540.5 3.460 i 23. -1.1 
16-Aug-93 1 2400 I 1.21 0.01 1.61 1540.6 3.460 I 1.61 -0.41 
19-Aug-93 2400 ( 1.21 0.01 1.61 1540.6 3.460 I 1.6' -0.41 
20-Aug-93 2400 1.21 0.01 2.4; 1540.81 3.4601 241 -1.21 
21 -Aug-93 I 2400 1.21 0.0 1.71 1540.81 3.460 1 1.7; -0.5 
22-Aug-93 1 2400 1.21 0.0 1.91 1540.9( 3.460! 1.9, -0.7 
23-Aug-93 / 2400 1.2 0.01 1.7; 1541.0) 3.4601 1.71 -0.5) 
ZQ-Aug-93 . 2400 1.2 0.01 1.41 1541.01 3.460 i 1.41 -0.2) 
25-Aug-93 2400 1.21 0.01 1.41 1541.1\ 3.4601 1.4! -0.21 

* 26-Aug-931 2400' 1.21 0.0' 1.7j 1541.11 3.4601 1.7: -0.51 
27-Aug-93 I 2400 1.21 0.0 1.31 1541.1 3.4601 1.3: -0.1 
28-Aug-93 2400 1.21 0.0 1.7) 1541.2 3.4601 1.7: -0.5 
z%Aug-93 2400 1.21 0.01 1.7 1541.3 3.4601 1.7. -0.5 
3GAug-93 2400 1.21 0.0 1.6 1541.3 3.4601 1.6 -0.4 
31-Aug-93 2400 1.21 0.0 1.4 1541.4 3.4601 1.4' -0.2 2.526 

1Sep93 24001 1.2; 0.0, 1.4 1541.41 I i 
zsep-93 2400 1.2 0.0 1.4 1541.41 1 FISH TOT; 473.4 1 
3-Sep93 2400 1.2 0.0 1.2 1541.41 jMA 0 0.9391 
Gep93 2400 1.21 0.0 1.3 1541.4j i( q t 
5-Sep93 1 2400 1.21 0.0 1.21 1541.41Rev. StorJEst Fish ‘Rev. Hid 1 
6-Sep93 1 24001 1.21 0.01 1.21 1541.4 MAF iMAF .MAl= I 
7Sep93 I 24001 1.21 0.0) 1.2; 1541.4 3.460; 0.939 2.521 i 
8Sep93 / 1.21 1541.4 

r 9Sep93i ---cemT _i 
lO-Sep931 2400) 1.21 0.0 1.21 1541.41 i : 
11 Sep93 2400 1.21 0.01 0.9i 1541.41 I 
1 Z-Sep93 2400 1.2; 0.0) 1.11 1541.4 I I I 
13-Sep93 2400 1.21 0.01 1.2) 1541.4 
14-Sep93 2400, 1.21 0.01 1.4 1541.4 1 
15Sep93 2400 1.21 0.01 1.6 1541.4 I . 
16Sep931 2400 1 1.21 0.01 1.6 1541.51 I 
17Sep93I 2400 1 1.2! 0.01 1.2 1541.5: i i 
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OUTFLOW SPILL INFLOW WS Elev Rev. Star. Rev. Outfl Est. Fish Historic ’ 
DATE HOUR KCFS 0 KCFS 1 KCFS MSL-ft MAF KCFS KCFS MAF 

18Sep93 2400, 1.2 0.0 1.2 1541.5 
19Sep-93, 2400' 1.2' 0.0 1.2 1541.51 
2O-Sep93’ 2400' 1.2 0.0. 1.1 1541.5, 
21 -Sep93. 2400, 1.2 0.0 1.2 1541.5; 
22Sep-93 : 2400' 1.2 0.0: 1.1 1541.51 
23-Sep93 2400 1.2, 0.0' 1.1' 1541.4, 
244ep93. 2400' 1.21 0.01 1.2 1541.4, I 

25Sep93 i 2400: 1.2; 0.01 0.9: 1541.4: 
26Sep93 I 2400' 1.2: 0.0 ' 1.2 1541.40 * I 
27Sep-93 ! 2400: 1.2' O.Oi 1.0 1541.31 
28Sep93 I 2400' 1.2; 0.0; 0.9 1541.3' 
294ep93 j 2400: 1.21. 0.0; 2.4 1541.4; 
304ep93 I 24001 1.2: 0.0 1 0.71 1541.4, 1 

l-O&931 24001 1.21 O.Oi 1.1; 1541.41 1 
2-act-93 j 24001 1.21 0.01 1.1' 1541.4; 1 
3-o&93 24001 1.2i O.O! 1.0: 1541.3, ! I 

4-c@-93 24001 1.2! O.Oi 1.0' 1541.31 I , 

54cz-93 ; 24001 1.21 0.01 o.si 1541.31 ! I I 
6-act-93 / 24001 1.21 0.01 0.8' 1541.21 I I 
7-o&93 I 24001 1.21 0.01 1.51 1541.21 I I 

8-act-93 I 2400 i 1.21 o.oi 1.9' 1541.31 I I 1 
9-act-93 i 2400i 1.21 0.01 1.2' 1541.3! I 

18-ocb93; 24001 1.21 O.O! 1.2' 1541.31 I I 
11-a-93' 2400) 1.21 0.01 1.0 1541.3: 1 
12-w-93[ 24001 1.2: o.oi 1.11 1541.31 I I 
a-act-931 24001 1.21 0.01 1.2' 1541.01 I I 
14-oc&-931 24001 1.21 0.01 1.2, 1540.9/ I 

e-act-931 24001 1.21 0.01 1.7' 1540.91 I 
E-act-931 24001 1.21 0.0 j 1.51 1541.01 i ! 

17-&t-93/ 24001 1.21 0.01 1.4 1541.0; 
16-&t-931 24001 1.21 0.01 1.3! I 1541.01 I I 
19-act-931 24001 1.21 0.01 1.21 1541.11 I 
2o-oct-93 j 24001 1.21 0.0; 1.2! 1541.1/ ! 
21-o&931 24001 1.21 0.01 l.li 1541.01 I 

2z-oct-93 i 2400 1.21 0.01 l.l! 1541.01 I I 
23-W-93 i 2400 1.2) 0.01 l.Oi 1541.01 I I 
24-c&-93 1 24001 1.21 0.01 l.O! 1540.91 I I 
25-act-93 1 24001 1.21 0.01 0.9! 1540.9\ I I 
26-od-93 24001 1.21 0.0 ! 1.01 1540.91 I 
274x-93 2400 1.2 0.0 0.71 1540.8 I I 
284x-93 2400 1.2 0.01 l.li 1640.8 I . I 
29-o&93 24001 1.21 0.01 1.21 1640.8, I I 
30-&t-93 24001 1.2) 0.0 1.11 1540.81 I 
31-&t-93 24001 1.21 0.0 0.81 1540.71 I I 
l-Now93 2400; 1.21 0.01 1.21 1540.7) I 
2-Nov-93 1 24001 1.21 0.01 1.21 1540.7! i i 
3-Now93 1 24OOi 1.51 0.01 1.11 1540.7 I I I 
4Nov-93 1 2400 1.21 0.01 1.31 1540.7 ! 
5-Nov-93 ; 2400 1.21 0.01 1.2; 1540.71 I I 
6-Nov-93 1 2400 1.21 0.01 1.21 1540.7( i 
7-Nov-93 1 2400 1.2) 0.0 1.2; 1540.71 I 
8-Nov-93 2400' 1.31 0.0 1.3i 1540.6! I 

I 

9-Nov-93 2400 1.21 0.01 1.11 1540.61 I I , 
lO-Nov-931 2400 1.21 0.01 1.2; 1540.61 ; ! I 
ll-Nov-931 2400, 1.21 0.0; 1.2: 1540.61 I I I 
12-Nov-931 24001 1.21 0.01 1.1; 1540.6/ ! I 
13-Nov-931 24001 1.21 0.01 1.2! 1540.61 I I t 
14-Nov-931 24001 1.21 0.01 1.21 1540.6; 1 I 

, 15-Nov-931 24001 1.21 0.0; 1.21 1540.6; I I 
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OUTFLOW SPILL INFLOW WS Elev Rev. Star. Rev. Outfl Est Fish Historic ’ 
DATE HOUR ! KCFS KCFS KCFS MSL-ft 5 MAF KCFS KCFS MAF 

16-Nov-93 2400, 1.2 0.0 0.7 1540.5 
17-Nov.93 s 24001 1.2 0.0’ 1.2 1540.5, 
16-Nov-93 2400' 1.2 0.01 0.1 1540.4 
19-Nov-93 e 24001 1.2 0.01 1.2 1540.3 
20-Nov-93 0 2400. 1.2 0.0: 0.8 1540.2, 
21-Nov-93’ 2400' 1.2: 0.0' 0.7 1540.2 
22-Nov-93 ! 24001 1.2, 0.0; 1.2. 1540.1 
Z-NOV-93 ! 24QO! 1.2 O.O! 0.3, 1540.1 
24Nov-93 1 2400r 1.2) 0.0; 0.6. 1539.91 I 

25-Nov-93 I 2400i 1.2: O.O! . 0.4 1539.8i 
26Nov-93 1 2400' 1.2: 0.0: 0.2: 1539.71 I 
27-Nov-93 : 2400' 1.2, 0.0' 0.3, 1539.6; I I 
28-Nov-93 1 2400! 1.2! 0.01 0.81 1539.5: I I 

29-Nov-93 I 2400i 1.21 0.01 1.51 1539.5! I 
30-Nov-93 j 24001 1.2' 0.01 1.7' 1539.51 I , 

24001 1.21 0.01 2.01 1539.6; 
l 

1 -oec-93 ; I 
2-oec-93 ; 24001 1.2: 0.01 1.9: 1539.7' I I 
3-oec-93 I 24001 1.21 0.01 1.71 1539.81 
4=oec-93 I 24001 1.21 0.01 1.5i 1539.8i I I 
5-OeC-93 i 2400 I 1.21 0.01 1.81 1539.91 I 
6oec-93 I 24001 1.21 0.01 1.21 1539.91 
7-Oec-93 1 24001 1.2: 0.01 1.31 1539.91 I 
&Oec-93 i 24001 1.2i 0.01 1.51 1540.01 I I 
9-oec-93 : 2400! 1.2: O.Oi 2.0; 1540.0; 

1 o-oe!c-93 I 24001 1.21 0.01 1.7: 1540.1; 
I 

I I 
11-oec-931 24Ooj 1.2! 0.0) 1.3i 1540.21 I 
12-&c-93: 24001 1.21 0.01 1.6! 1540.2! 
13-0x-931 24001 1.21 0.01 1.4; 1540.21 I 

14-OS-93! 24001 1.11 O.O! 1.11 1540.2; I 
16oec-93 I 24001 1.2i 0.01 1.3i 1540.21 
16oe!c-931 24001 1.21 0.01 1.2i 1540.21 I i 
17-oe!c-931 24001 1.21 0.01 1.21 l540.2i I . 
l&Oec-931 24001 1.21 0.01 1.01 1540.2! i I 

19-oec-931 24001 1.2! 0.01 1.01 1540.21 I I 
2GOeC-93 i 24001 1.2/ 0.0: 1.11 154O.lj i r 

I 
21ae!c-931 24001 1.21 o.oi 1.0: 1540.11 
2%o-93 I 2400 1.2; 0.01 1.0; 1540.1/ I I 
23-oee93 I 2400 1.21 0.01 1.21 1540.11 I 
24oee931 2400 ' 1.2) 0.01 0.81 1540.0) I 

25-oec-93 24001 1.21 0.01 0.51 1539.9) 
26oec-93 2400 1.2 0.01 0.51 1539.81 I 
27-oec-93 2400 1.2 0.0 1.01 1539.8 
2aoec-93 1 2400 1.2; 0.0 0.91 1539.7 
2%oec-93 2400 1.21 0.01 0.81 1539.7 I : 
30-oec-93 2400i 1.21 0.01 1.21 1539.61 i I 
31-oec-931 2400 1.21 0.0 1.21 1539.61 I 

l-Jan-941 2400 1.21 0.0 1.81 1539.71 I I 
2-Jan-941 

:=I 
1.21 0.0 1.51 1539.71 I 

Wan-94i 1.2: 0.01 1.91 1539.8 I ’ I 
LJan-94i 24001 1.2; 0.01 221 1539.9 I i 
SJan-94 I 2400 1.2( 0.01 3.01 1540.1/ I 
64an-94 1 2400 1.21 0.01 2.21 1540.31 / I 
7-Jan-941 2400 * 1.21 0.01 1.91 1540.41 I I 
Wan-94; 2400 1.21 0.01 1.71 1540.5! I I 
9Jan-941 24001 1.21 0.01 1.61 1540.61 I I 

lO-Jan-941 24001 1.25 0.01 1.81 1540.61 I 
lldan-94; 24001 1.21 0.01 201 1540.7( I I 
12-Jan-941 2400 I 1.2; 0.01 2.4i 1540.91 ! . 

I I 
, l&Jan-94i 24001 1.2; 0.01 2.5; 1541.1 I 
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OATE HOUR KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 
14-Jan-94 24001 1.2' 0.0 3.0 1541.3 
15Jan-94 2400 1.2 0.0. 2.8 1541.5' 
1 Wan-94 2400 1.2 0.0 2.7 1541.7 
17Jan-94 2400; 1.2 0.0 2.2, 1541.9 
1 &Jan-94, 2400' 1.2 0.0' 2.0 1542.0 
19Jan-94 2400, 1.2 0.01 1.9, 154211 
2OJan-94, 2400' 1.2' 0.0' 1.7; 1542.2. 
21Jan-94 24001 1.2 0.01 1.7' 15423, 
22Jan-94. 2400 I 1.2, 0.01 1.6; 1542.3. 
23-Jan-94, 24OOi 1.2' 0.01 1.6: 15424 I 
24Jan-94 24001 1.2 0.0: 1.6: 1542.4' 
25Jan-94: 24001 1.2' 0.01 1.4, 15425 
26-Jan-94 2400; 1.21 o.oi 1.41 1542.5; I 
27Jan-941 2400! 1.2 0.0' 1.61 1542.5; I 
28Jan-94 I 2400/ 1.2: 0.0' 1.4; 1542.61 I 
294an-94 / 24001 1.2' O.O! 1.21 154261 I 
3Wan-941 24001 1.2! 0.01 1.4! 1542.6! I I 
31 Jan-941 24001 1.2i O.Oi 1.V 1542.6: I 
1-Feb-94) 2400) 1.2; 0.01 0.8: 1542.6: 
2-Feb-941 24001 1.21 0.01 0.71 1542.51 I 1 
3-Feb-941 24001 1.2! 0.0: 0.7: 1542.4i I 

I 
4-Feb-94: 24001 1.2' 0.0; 1.01 1542.4: I I I 
5-Feb-94; 24001 1.2! O.Oi 1.2; 1542.4, I 
6Feb-94: 24001 2.2: 0.0' 0.81 1542.30 1 
7-Feb-941 2400! 9.1: 0.0: 1.51 1541.7; 
&Feb-94: 24001 6.41 0.01 0.4; 1540.5; i 
9-Fe&94i 24001 1.21 0.01 1.01 1540.21 I 

lO-Feb-941 24001 1.21 O.Oi l.Oi 1540.2i I 
11-Feb-941 24001 1.21 0.01 1.21 1540.11 I 
12-Feb-94 j 2400: 1.2: 0.0) 1.21 1540.1; , 
13-Feb-941 24001 1.2; 0.01 1.2; 154O.li I 
14-Feb-941 2400) 1.2; 0.01 1.4i 1540.1 I / 

15-F&-94; 2400 i 1.2! 0.01 1.2/ 1540.11 16-Fe&94i 2400 1.21 0.01 1.2/ 1540.1; i 8 

17-Fe&94 ( 2400 1.2i 0.01 0.91 1540.1 i , I 
18-Feb-94; 2400 1.21 0.01 1.4; 1540.1; 
l%Feb-94; 24001 1.21 O.O/ 1.41 154O.lj I 
20-Feb-941 24001 1.2; 0.0 1.1; 1640.1 I 
21&b-941 2400 1.21 0.0 1.01 1540.1 I I 
22-Feb-94 2400 1.2; 0.0 1.41 1540.1 I i 
23-Feb-94 2400 1.21 0.01 201 1540.2 f 
24Fetb94 2400 1.21 0.0 1.31 1540.3 I I 
25-Fe&94 2400) 1.21 0.0 1.71 1540.3 I I I 
26-Feb-94 2400) 1.21 0.0 1.11 1540.3, 1 
27-Feb-94 24001 1.21 0.0 1.41 1540.31 i I 
28-Fe&94 24001 1.2; 0.01 2.0: 1540.4/ i I 1 

l-Mar-941 24001 1.21 0.0 2.41 1540.5; I i 
2-Mar-94 I 2400 1.21 0.0 3.11 1540.7j I 
3-Mar-94 1 2400 1.21 0.01 4.81 1541.1 I 
4-Mar-94 1 2400 * 1.2i 0.01 7.01 1541.8; I I 
%blar-941 2400 1.21 0.01 6.91 1542.61 i i 
6-Mar-941 2400 1.21 0.01 5.31 1543.31 I 
7-Mar-94 I 24001 1.21 0.01 4.01 1543.8; t I 
6-Mar-941 2400 1.21 0.01 3.81 1544.1) : 
9-Mar-94) 2400 1.2! 0.01 3.3) 1544.51 I 

1 O-Mar-94 2400 1.21 0.01 3.1! 1544.71 ! 
11 -Mar-94 24001 1.21 0.01 3.01 1545.01 I I 

12-Mar-94 / 24001 1.2' 0.01 2.91 1545.21 
I I I 

13-Mar-94 I 24001 1.2, 0.01 3.01 1545.5; 
I 
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:OUTFLOW SPILL INFLOW WS Elev Rev. Star. Rev. Outd Est. Fish Historic 
DATE HOUR KCFS KCFS KCFS MSL-R MAF KCFS KCFS MAF 

14-Mar-94 2400+ 1.2 0.0 3.1 1545.7 
15-Mar-94: 24sIo* 1.2, 0.0, 3.8 1546.0 
16-Mar-94 2400, 1.2. 0.0' 4.9 1546.5 
17-Mar-94 2400 1.2' 0.01 4.7 1547.0 
i aMaf-94 2400: 1.2 0.0' 5.01 1547.5 
19-Mar-941 2400 1.2, 0.0: 5.2 1546.0: 
ZO-Mar-94 2400; 1.2' 0.0: 4.5 1548.6: 1 

21-Mar-94 2400: 1.3: O.O! 4.1 1549.0 
22-Mar-941 24001 1.3: 0.01 3.7; 1549.3: I 
23-Mar-94: 2400' 1.3; 0.0' 3.6, 1549.7' 
24-Mar-94 2400; 1.31 0.0) 3.11 1549.91 I 
25-Mar-94 24001 1.31 0.01 3.1; 1550.2, I 
26-Maf-94; 24001 1.3i 0.01 2.9; 1550.4' 
27-Mar-94: 2400: 1.31 0.01 3.2: 1550.7, I / 
28-Mar-941 24001 1.31 0.01 3.41 1551.0 I I I 
29-Mar-941 24001 1.31 0.01 3.7; 1551.3i I 
30-Mar-941 2400: 1.31 0.0 4.2i 1551.7' I I 
31-Mar-941 24001 1.31 0.0 4.81 1552.1' , 

I 
l-Apr-94) 24001 1.31 0.0 5.5i 15526; 26501 1.2 0.11 2.691 
Z-Apr-94) 24001 1.31 0.01 5.41 1553.21 1.2 0.11 
3-Apr-94: 24001 1.31 0.01 7.01 1553.9: 1.6 -0.3i 
OApr-94: 2400i 1.21 0.01 7.5: 1554.7: I 21 -0.91 
5-Apr-941 24001 1.31 O.Oi 6.6i 1555.5, 1 1.2 0.11 
6-Apr-94: 24001 1.41 O.Oi 6.5; 1556.21 1.2 0.21 
7-Apr-941 24001 1.31 o.oi 6.5; 1556.9 1.2 0.11 
8-Apr-94 1 2400; 1.3i 0.01 5.9; 1557.6: I 1.2 0.1; 
9Apr-941 24001 1.31 5.71 1558.21 / 1.2 0.11 

lO-Apr-941 24001 1.31 ii, 6.01 1558.8; I I 1.2 0.11 
11-Apr-941 24001 1.3! 0.01 6.21 1559.51 1.2 0.1 
12-Apr-941 24001 1.31 0.01 6.71 1560.2; I 1.3 0.0 
13-Apr-941 2400; 1.31 0.01 6.91 1560.91 1.5 -0.21 
lbApr-94: 2400[ 2.li 0.01 6.9 1561.61 1.5 0.61 
15-Apr-941 2400 2.11 0.01 5.9 1562.21 1.2 0.9! 
l&Apr-941 2400 1.3; 0.01 6.6 1562.81 I 1.2 0.1 
17-Apr-94; 2400 1.31 *o.o/ 8.4i 1563.6i I I 3.0 -1.7 
l&Apr-94! 2400 i 1.31 0.01 11.3; 1564.71 I 5.9 -4.61 
19-Apr-941 2400 1.31 0.01 13.8 1566.2/ 8.4 -7.1/ 
ZO-Apr-94i 2400 1.3 0.01 15.9 1567.91 I 10.5 -9.21 
2l-Apr-941 24001 1.3 0.01 17.1 1569.81 I 11.7 -10.41 
22-Apr-941 2400 1.31 0.01 18.1 1571.91 127. -11.41 
23-Apr-94 2400 1.31 0.0 16.5 1573.91 1 11.1 -9.8 
24-Apr-94 24001 1.31 0.0 16.8 1575.71 I 11.4 -10.1 
25-Apr-94 24001 1.1 0.01 15.5 1577.5i I 10.1 -9.01 
26Apr-941 2400) 1.0 0.01 13.1 1579.1i I 7.7 -6.7i 
27-Apr-941 24001 1.01 0.01 11.4 1580.4/ 6.0 -5.01 
28-Apr-941 24001 7.11 0.21 10.0 1581.3j I 4.6 2.q 
2%Apr-94) 24001 19.01 9.41 8.01 1580.71 I 26 16.41 
3O-Apr-941 24001 19.81 10.1; 7.41 1579.3; i 20 17.81 
l-May-941 24001 19.61 9.91 7.2; 1577.81 I 1.8 17.81 
Z-May&( 2400i 19:41 9.6 7.01 1576.41 I 1.6 17.8i 
3-May-941 2400i 19.71 9.9 6.81 1574.8/ 1.4 18.31 
4-May-941 24001 20.0( 10.31 7.0 1573.21 I 1.6 18.41 
way-94; 24001 19.91 10.11 7.1 1571.6; I 1.7 18.21 
&May-94; 2400 16.81 7.01 7.9 1570.21 1 1.5 15.31 
7-May-94i 2400 9.71 0.01 9.0; 1569.71 I 3.6 6.11 
aMay-%/ 24001 9.71 0.01 10.61 1569.71 i 5.2 4.5! 
9-May-941 2400\ 6.31 0.01 12.11 1570.0; 6.7 -0.41 

lo-May-941 24001 1.21 0.01 13.11 1571.31 7.7 -6.51 
ll-May-94; 2400: 1.11 0.01 12.61 1572.7' 7.2 -6.11 
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OUTFLOW SPILL INFLOW WS Elev 8 Rev. Stor. Rev. OutiI Est Fish Historic 
DATE HOUR ’ KCFS KCFS KCFS MSL-ft MAF KCFS KCFS M/JF 

1 Z-May-94 2400 4.9 0.0 13.5 1574.1 8.1 -3.2 
13-May-94 2400 9.7 0.0 11.7 1574.6 6.3 3.4 
1 Q-May-94 2400 9.7 O.Ol 9.9 1574.70 4.5 5.2 
15-May-94 2400' 15.3 5.6 9.2 1574.5 3.8 11.5. 
16-May-94 2400, 20.0s 10.3: 7.7 1573.2 - 23 17.7 
17-May-94 2400 19.8 10.1, 7.3' 1571.7: 1.9 17.9 
i aMay-94 2400, 20.1 10.3: 7.5! 1570.1; 21 18.0. 
19-May&t: 24001 19.8 9.9’ 7.1; 1568.5, 1.7 18.1. 
20-May-94. 2400i 20.0: 10.2'. 8.2: 1567.0; 28 17.2 
Zl-May-94. 24001 20.3 10.4: 7.9; 1565.4; 2.5 17.8 
22-May-94 2400; 20.3: IO.31 7.7; 1563.8) 0 2.3 18.0, 
23-May-94, 2400! 20.2 10.3! 6.8: 1562.1 i 1.4 18.8: 
24-May-94 i 2400: 20.2; 10.21 6.91 1560.31 1.5 18.7: 
25-May-94, 2400'; 20.2: 10.2; 6.51 1558.5i 1.2 19.01 
26-May-94, 2400' 20.21 10.1 i 6.7' 1556.61 1.3 18.9; 
27-May-94; 24001 17.3' 7.2; 6.5; 1554.8! , 1.2 16.1: 
Z&May-94 1 2400! 6.9! 0.01 5.6; 1554.11 ! 1.2 5.71 
29-May-94 i 24001 5.51 0.01 6.2! 1554.1; 1.2 4.31 
3O-May-94 / 24001 2.41 0.01 5.91 1554.4; I 1.2 1.2: 
31 -May&! 2400! 1.3i o.o! 5.21 1554.9; I 1.2 0.11 

l-Jun-94i 24001 1.3' 0.01 6.21 1555.51 1.2 0.1) 
2Jun-94, 24001 1.3; O.O! 5.91 1556.21 1.2 O.li 
3&n-94 1 2400) 1.2: 0.01 5.31 1556.81 I 1.2 0.01 
4JUrM4! 24001 1.2: O.Oi 5.71 1557.4; 1.2 0.01 
5Jun-941 24001 1.2: O.O! 5.31 1557.91 1.2 0.01 
6Jun-941 24001 1.21 0.01 5.8; 1558.51 1.2 0.01 
7-Jun-94 j 24001 1.2! 0.01 5.41 1559.11 I 1.2 0.01 
&Jun-Wi 24OOj 1.21 0.0) J3! 1559.71 ; 1.2 0.01 
9-Jun-94 I 24001 1.21 o.oi 4.81 1560.21 I 1.2 0.01 

1 Wun-941 24001 1.21 0.01 4.31 1560.6 1.2. O.Oi 
1 l&n-941 2400! 1.21 0.01 4.2; 1561.0 I 1.2 0.01 
12&n-94\ 2400; 1.21 0.01 4.41 1561.41 I I 1.2: 0.0; 
13-Jun-94i 24001 1.2; 0.0 4.3; 1561.91 I 1.2 0.01 
l&Jun-94: 24OOj 1.21 0.0 5.6: 1562.4) i 1.2. O.O! 
l SJun-94 I 2400/ 1.2: 0.01 5.11 15629 3.460! 1.2 0.01 2.842 
16-Jun-941 2400; 1.21 0.01 5.41 1563.4 3.46Oi 5.4. -4.2: 
17&n&j 2400 i 1.21 0.01 5.1; 1564.0 3.4601 5.1 -3.9; 
l&Jun-941 24001 1.2i 0.01 4.7 1564.5 3.460 i 4.7 -3.51 
19&m-94 24001 1.21 0.01 4.4 1564.9 3.460! 4.4. -3.2; 
2O-Jlm94 2400 1.31 0.0) 4.21 1565.3 3.460; 4.2 -29 
21Jun-94 2400 1.3j 0.0) 3.7 1565.7 3.4601 3.7 -24 
22Jun-94 2400 1.31 0.01 3.9 1566.0 3.4601 3.9: -26 
23Jun-94 j 2400 1.31 0.01 3.2 1566.3 3.460; 3.21 -1.9 
24&n-94 ( 2400 1.31 0.01 3.4 1566.5! 3.4603 3.4 -21 
2%Jun-94 t 24001 1.31 0.01 2.8, 1566.8! 3.4601 28. -1.51 
26-h-94( 24001 1.31 0.01 3.61 1567.01 3.460: 3.6 -2.31 
27&n-94 i 24001 1.3i 0.0 3.21 1567.3; 3.460) 3.2. -1.91 
2wurl-941 2400) 1.31 0.0 2.71 1567.51 3.4601 27 -1.41 
29&m-94; 24OOI 1.31 0.0 g.81 1567.71 3.460: 28 -1.5i 
3OJun-94 / 24001 1.31 0.0 2.51 1567.91 3.460! 25. -1.21 

1 JUI-94 24001 1.31 0.01 2.31 1568.21 3.46oj 23 -l.Oi 
Z-JUI-94 24001 1.31 0.01 2.9! 1568.31 3.4601 29 -1.61 
3-JUl-94 j 24001 1.31 0.01 2.51 1566.5~ 3.460: 25' -1.21 
4JUC941 2400 1.31 0.01 2.41 1568.6! 3.460' 24 -1.1 i 
aJul-94 I 2400 1.31 0.01 221 1568.61 3.46Oi 22 -0.9; 
WUI-94; 2400 5.61 O.Oi 2.61 1567.61 3.460; 26 3.01 
7JUl-941 24001 13.11 3.31 1.81 1565.8; 3.4601 1.8 11.31 
84-94~ 24001 18.4i 8.51 1.8; 1563.41 3.46Oi 1.8 16.61 
9-&l-94! 24001 20.2: 10.31 1.61 1561 .Oi 3.460. 1.6 18.61 
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:OUTFLOW SPILL INFLOW WS Elev Rev. Star., Rev. Outfl Est. Fish Historic 
OATE I HOUR ! KCFS KCFS < KCFS MSL-ft MAF KCFS KCFS MAF 
lO&ll-94. 24001 20.2 10.3 1.9 1558.5: 3.460 1.9 18.3. 
11-J&94, 2400' 20.2. 10.2, 1.6: 1556.0. 3.460' 1.6 18.61 
12Jul-94' 2400: 20.2' 10.1 1.7 1553.5 3.460 1.7 18.5 
13-Jul-94 24001 20.1 10.1' 1.51 1550.9' 3.460, 1.5 18.6 
14&l-94, 2400; 20.1 10.0' 1.7, 1548.3. 3.460, 1.7 18.4, 
1 !SJUl-94! 2400! 21.1 10.9 1.2 1545.4; 3.460* 1.2 19.91 
1 WUI-94: 2400 : 22.4 12.2 1.21 1542.3; 3.460~ 1.2 21.2l 2.603 
17Jul-94: 24001 23.4 13.1 1.01 1538.9' 1.2 2221 
18-Jul-94' 24001 25.5: 15.1! 0.8' 1535.4 1.2 24.3; 
194M4~ 24001 25.51 15.Oi 0.9! 1531.8: 1 1.2 24.31 
2OJuc94, 24001 25.41 14.8' 0.7: 1528.2: 1.2 24.21 
21JUl-94; 24001 24.8' 14.7: 1.0' 1524.6: 1.2 23.61 
22&i-94! 2400! 25.31 14.5; 0.6: 1520.8' I 1.2 24.11 
23-JUC94l 2400: 25.21 14.41 0.5! 1517.1; I 1.2 24.Oi 
24-Jut94; 24001 25.1' 14.2; 0.3: 1513.31 1 1.2 23.91 
2S-Juc941 2400 24.9; 14.11 0.5: 1509.51 1.2 23.7i 
26Juc941 2400 24.6i 13.91 1.3; 1505.6i I 1.2 23.4i 
27JuC94; 2400 24.61 14.11 1.21 1501.6i I 1.2 23.41 
28-Jul-941 24001 24.9! 14.41 1.41 1497.61 1.2 23.7 
2%JUl-941 24001 23.11 12.71 1.5j 1494.61 ! 1.2 21.9 
3OJul-941 24001 13.31 3.11 1.4! 1493.21 I 1.2 12ll 
3lJuC94j 24001 5.41 0.01 2.21 1493.21 I 1.2 4.21 
ldU@4i 24OOi 1.31 O.Oi 1.21 1493.11 3.4SS! 1.3 0.01 1.914 
2-Aug-94; 24001 1.30 o.oi 1.21 1493.11 , 1.3 0.01 
3-Aug-94; 24OOi 1.31 O.Oi 0.9j 1493.01 I 1.3 0.0 
4-Aug-94 24001 1.31 o.o! l.O! 14929: I 1.3 0.0 
5-Aug-941 24001 1.31 0.01 1.01 1492.91 I 1.3 0.01 
6-Aug-941 2400 j 1.31 O.Oi 1.01 I 1492.81 I 1.3 0.0) 
7-Aug-94: 24001 1.31 0.01 0.81 1492.81 I 1.3 0.01 
8&g-941 2400 1.31 0.01 0.8; 1492.71 I / 1.3 0.01 
9&g-94 I 2400 1.61 0.0) 1.11 1492.61 I 1.6 0.0 

10-Aug-941 2400; 1.31 0.01 0.71 1492.51 I 1.3 0.0 
ll-Aug-941 24001 1.3j 0.01 0.81 1492.4) 1.3. 0.0 
12-Aug-941 24001 1.31 0.01 0.91 149231 j 1.3 0.01 
13-Aug-941 24001 1.31 0.01 0.9/ 1492.2i 1.3 0.0 
WAug-941 24001 1.3! 0.01 0.71 1492.1: 1.3 0.0 
15Aug-941 24001 1.31 0.01 1.01 1492.oi 1.3 0.0, 
WAug-941 24001 1.31 0.01 0.6/ 1491.91 I 1.3 0.0 
17-Aug-94 2400 1.31 0.0 0.71 1491.81 I 1.3 0.0 
M-AlJg-94 2400 1.3 0.0 0.7; 1491.71 1.3 0.0 
lMug-941 24001 1.3 0.0 0.6 1491.61 1.3, 0.0 
2o-Aug-941 2400 1.3 0.0, 0.7 1491.51 1.3 0.01 
2l-Aug-941 2400 1.31 0.01 0.7 
22-AUg-94 / 1.3: 0.0 0.8 

1491.41 I 1.3 0.0 
2400 1491.21 I 1.3 0.0 

23&g-941 24001 1.31 0.0 0.7 1491.1) 1.3 0.0 
24-Aug-941 2400 1.3; 0.01 0.81 1491.0; I I 1.3 0.01 . 
25-Aug-941 2400 1.31 0.01 0.61 1490.91 I , 1.3. 0.01 
26Aug-941 2400 1.31 0.0) 0.7: 1490.81 I 1.3 0.01 
27-Aug-94; 24001 1.31 0.01 0.8i 1490.71 I 1.3, 0.01 

I 1.3 o.o! 
I 1.3 0.01 

30-Aug-941 24001 1.31 0.01 0.61 1490.31 I 1.3, 0.01 
31-Aug-941 2400 1.31 0.01 0.71 1490.21 3.4271 1.3 0.01 1.883 

lSep94j 2400 1.31 0.0) 0.51 1490.11 I 
2Sep941 2400) 1.31 0.01 0.51 14a9.9/ /FISH TOT 764.6 
3Sep94j 24001 1.31 0.01 0.8 1489.81 i&W 1.517 

Mea-94 24001 1.31 0.01 1.3 14a9.7; I 
5-SepWi 24001 1.31 O.O! 1.31 1489.8iRev. Stor.%st Fish Rev. Hid 
6Sep94 I 24001 1.31 0.01 0.81 1489.7'MAF IMAF ,MAF 
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.OUTFLOW SPILL INFLOW WS Elev Rev. Star. Rev. Outfl ht. Fish Historic ’ 
DATE HOUR KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 
5-Nov-94 2400 1.3, 0.0 1.4 1486.6. 
6-Nov-94 2400. 1.31 0.01 1.4 1486.7 
7-Nov-94 2400 1.3, 0.08 1.3 1486.7 
8-Nov-94' 2400' 1.3; 0.0 1.4 1486.7 
9-Nov-94 t 2400' 1.31 0.0: 1.3 1486.7 

1 O-Nov-94 2400' 1.3; 0.0: 1.2, 1466.6 
1 l-Nov-94 2400, 1.3: 0.0 1.3 1486.6. 
12-Nov-94, 2400 1.3; 0.0' 1.5, 1486.7' 
13-Nov-94 2400 1.3; 0.0: 1.4, 1486.7' 
1 dNov-94: 2400; 1.3; 0.0 1.4, 1486.7: 
15-Nov-94i 24001 1.31 0.0: 1.2' 1486.7: 
16-Nov-94 I 2400; 1.31 0.0: 1.2 1486.7' 1 

17-Nov-94 / 24Qoj 1.3' 0.0: 1.3' 1486.7' ! I 
18-Nov-94! 2400' 1.3i O.Oi 1.1, 1486.61 8 , 

19-Now94 I 24oot 1.31 o.o/ 1.0’ 1486.6, I 
ZO-Nov-941 2400 i 1.31 0.01 1.1; 1466.5; I 
21 -Nov-94’ 2400! 1.31 0.01 1.21 1486.5; I 1 
22-Nov-94 i 24001 1.31 0.01 0.9: 1486.41 I t 
23-Nov-94i 24OOi 1.3; 0.01 0.51 1486.31 
24-No+94 j 24OOi 1.3). o.oi 1.0: 1486.2! I 
25NW-94 j 24001 1.31 0.01 1.4; 1486.21 I I 
26-NOV-94 i 2400 I 1.31 0.0: 1.3i 1486.2: , 

27-Nov-94 2400; 1.31 0.01 1.4: 1486.21 I 
28-Nov-94 i 24001 1.3' 0.01 1.3: 1486.2: 
29-Nov-941 2400 i 1.2' 0.01 1.5; 1486.2: 1 
3O-Nov-941 24001 1.01 0.0, 1.8i 1486.3; I 

1 -oec-94 1 24001 1.01 0.01 4.1; 1486.7: I 
2-oec-941 24cO! 1.01 0.01 3.41 1487.3; I 
3-Oec-94 I 24001 l-O/ 0.01 2.51 1467.61 I 
443x-94 24001 1.01 0.01 1.91 1487.81 
S-Dee-94 I 24OOi 1.01 0.01 1.3; 1488.01 I I 
6-OeC-941 24001 1.01 0.01 1 .lI 1488.0) 
7-&c-94/ 2400 1.01 0.01 1.41 1488.0; 1 
am-94 I 2400 1.01 O.Oi 1.5! 1488.1 I 

9OeC-941 2400 1.01 O.Oi 1.4: 148&Z! I lO-oec-941 2400 1.01 0.01 1.31 1488.31 ; 
ll-oec-94' 24001 1.01 0.01 1.2: 1488.3; I I 
12-oec-94 24001 1.01 0.01 l.O! 1468.4~ 

1.01 0.01 1.11 1488.41 1, . 13-oec-94 2400 
14-oec-941 2400 1.01 0.01 1.21 1488.41 
15-oec-94) 24001 1.01 0.01 1.31 1468.4! I . 16-oec-94 24001 1.01 0.01 1.5; 1488.5 1 - . 
17-oec-94 24001 l.O( 0.01 2.11 148816 
iaoe~-941 2400 1.01 o.oi 2.7; 1488.9 
19-oec-94 2400 1.01 0.01 29; 1489.31 I / 
ZO-oec-94 24OOi 1.01 0.01 2.31 1489.6; i 
Zl-oec-941 24001 1.01 0.01 1.71 1489.81 
22-oec-94 24001 1.01 0.01 1.7; 1489.91 
23-oe!c-94 24001 1.01 0.01 1.5i 149O.Oi i I 
24-Oec-94 i 24001 1.01 0.0 1.4; 1490.1; i I 
25-Oec-94 / 24001 l.O/ 0.0 1.71 1490.21 1 ' 
26-oec-941 24001 1.01 0.0 1.9i 1490.4; 
27-Oec-94; 24001 1.01 O.O( 3.21 1490.6! I 
2aoeeq 2400 1.01 0.01 3.31 1491.11 I 
29-oec-94j 2400 1.01 0.01 2.91 1491.5! I 
30-oec-94i 2400/ 1.01 0.01 241 1491.81 _ 
31-oec-94j 24001 1.01 0.01 1.71 1492.01 I I 

1 -Jan-95 i 24001 1.01 0.01 1.1; 1492.0; 
I Z-Jan-95 I 24001 1.01 0.01 0.9' 1492.Oi I 
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, OUTFLOW SPILL INFLOW WS Elev Rev.Stor. Rev. OutfI Est. Fish Historic 
DATE I HOUR ! KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 
3Jan-95. 2400 1.0 0.0 0.9! 1492.0 
&Ian-95 b 2400 1.0 0.0 0.91 1492.0, 
SJan-95 I 2400, 1.0 0.0 1.0 1492.0 
6Jan-95 ; 2400 1.0' 0.0. 1.3 1492.0 
7 Jan-95 2400: 1.0, 0.0' 1.6; 1492.1 
&lan-95 2400 1.0: 0.08 1.8 1492.2 
Alan-958 2400, 1.0. 0.01 1.51 14923 

lO-Ja1+95~ 2400; 1.0. O.O! 4.51 1492.7, 
11 Jan-95: 2400; 1.0' 0.0 5.1' 1493.5' 
1 ZJan-95 i 2400' 1.0 0.01 4.9: 1494.2 
13Jan-95 s 2400: 1.01 0.01 4.9; 1494.9, I 

l&Jan-951 2400: 1.0: 0.01 6.6: 1495.7' 
lSJan-951 24ooi 1.0: 0.01 7.31 1496.8' 
1 Wan-95 I 2400: l.O! 0.Oi 5.8; 1497.8 
17Jan-95 i 2400; 1.01 0.01 4.61 1498.6; I 

18Jan-95 I 24001 1.0: 0.0' 4.31 1499.2! I 
19Jan-95i 24001 1.01 0.01 3.7: 1499.7, 
2OJan-95 I 24001 1.0; 0.01 3.31 1500.11 
21 Jan-95 24001 1.01 0.01 271 1500.5: I 

22Jan-95 24001 1.01 0.01 2.41 1500.81 ; . j 
23Jan-95 24QOI 1.01 0.01 2.2; 1501.0: I i 
24Jan-95 24001 1.0; 0.0; 211 1501.2, I 
25Jan-95 I 2400' 1.0: 0.01 2.5/ 1501.4: I 
2Wan-95 1 24001 1.01 0.01 2.71 1501.7: I i 
27Jan-95: 2400: 1.0; 0.01 2.31 1502.Oi I 
2&Jan-95; 2400! 1.01 0.01 261 1502.2! I 
29Jan-95 I 24001 l.O! 0.01 2.21 150241 ! I I I 

3OJan-95 I 24OOi 1.01 0.01 2.71 1502.71 I , 31Jan-951 2400; 1.01 0.01 7.5i 1503.21 I I 
l-Feb-951 2400; 1.01 O.O! 20.51 1505.5: I I 

2-Feb-95 ( 24001 l.Oi 0.01 20.81 1509.0! I I 
3-Fe&95 / 2400( 1.0: 0.01 14.61 

! 
1511.7; I 

4-F&-951 24OOj 1.01 0.01 ll.Ol 1513.51 I I 

5-F&-95 I 24OOi 1.01 0.01 9.11 1514.9i - I i 
6feb-95 I 2400 I 1.0: 0.01 8.4: 1516.1; I 
7-F&-95/ 24001 l.O! 0.0; 7.7; 1517.21 I I 
8-Fe&95 1 2400 ; 1.01 0.01 7.2; 1518.21 I I 
9-f&95 i 24ooi 1.01 0.01 6.6' 1519.11 i 

lo-Fe&951 2400 ) 1.01 0.01 6.1 1519.9) I I 

11 -Feb-95 24001 l.O! 0.01 5.7 1520.71 I I 
12&b-95 24001 1.01 0.01 4.7; 1521.3; . I 
13-Feb-95 24001 1.01 3.5 1521.8; 

/ 
: ! 

14-F&951 24001 1.01 
:::I I 

4.2 1522.21 I 
15-Feb-951 2400! 1.01 0.01 4.0 152271 I I 
16Feb-95 I 24001 1.01 0.01 4.11 1523.21 I 
17-Feb-95 1 2400 I 1.0' 0.01 5.2! 1523.71 i 
18-F&-951 24Oo! l.Oi 0.01 5.81 

6 
1524.4j I 

19-feb-951 24001 l.Oi 0.01 16.61 1525.6i i I 
20-Feb95 I 2400 I i.oi 0.01 30.61 1529.4: I 
21 -Feb95 1 24001 1.01 0.01 23.11 1533.2; I 
22-Fe&95 I 24001 1.01 0.01 18.41 1536.0: I I 
23-F&-95 i 2400 I l.Oi 0.01 15.2; 1538.31 i 
24-Fe&95 I 2400 I 1.01 0.01 13.41 1540.1 j I i 

25-F&-95 / 24001 1.0: 0.01 1281 1541.81 ! 

I 
I 

26Feb-951 24001 1.01 0.01 12.31 1543.51 I I 
27-feb-95 i 2400 I 1.0: 0.01 11.1 1545.01 I , I 

- 2af e-95 j 2400 1 1.01 0.01 9.9 1546.3! I I 
l-Mar-951 24001 1.01 0.01 8.81 1547.5; 

2.615: 
I 2.620 

2-Mar-95 1 2400 1 l.O! 0.0' 7.91 1548.5 7.9 4.91 
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OUTFLOW SPILL INFLOW WS Elev 'Rev. Stor. Rev. OutfJ Est. Fish Histonc ’ 
DATE HOUR 1 KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 
3-Mar-951 2400 1.0 0.0' 7.2 1549.4 7.2 -6.2. 
mar-95, 2400; 1.0' 0.0 7.2 1550.3 7.2 -6.2, 
5-Mar-95 2400 1.01 0.0 6.5 1551.1 6.5 -5.5 
war-95, 2400; 1.01 0.0 5.9 1551.8 5.9 -4.9, 
7-Mar-95, 2400, 1.0: O.O! 5.3) 1552.4 5.3 -4.31 
mar-95s 24001 1.0, 0.0; 5.6, 1553.0 5.6 -4.61 

mar-95 2400: 1.0' 0.01 7.4’ 1553.7 7.4 -6.4 

1 O-Mar-95 2400 ’ 1.0; 0.0: 8.2# 1554.7 8.2 -7.2, 

11 -Mar-95; 2400 1 1.0; 0.01 8.9, 1555.7 I 8.9 -7.9! 

lZ-Mar-95' 2400 I 1.01 0.01 9.7: 1556.81 9.7 -8.7' 

IMar-95' 2400: 1.01 0.01 9.8, 1558.0: 9.8 -8.8 

lbhlar-95; 24Ooi 1.01 0.01 9.7' 1559.2 I 9.7 -8.7: 
15-Mar-95 1 2400! 1.0; 0.0; 12.11 1560.5: 121 -11.1: 
16Mar-95 : 24001 1.01 0.0, 11.3; 1562.01 11.3 -10.3: 
17-Mar-95, 24001 l.Oi 0.01 10.5' 1563.3: 10.5 -9.5i 
18-Mar-95! 24001 1.0) 0.01 10.8, 1564.5' 10.8 -9.8! 
1%Mar-95; 24001 1.01 0.01 12.71 1565.9: I 12.7 -11.71 
2O-Mar-951 24001 1.0) 0.01 11.51 1567.41 , 11.5 -10.51 
Zl-kl~r-951 24001 1.01 0.01 1221 1568.81 I ! 12.2 -11.21 
224War-95 i 24001 l.O/ 0.0) 10.91 1570.11 I 10.9 -9.91 

23-Mar-95 1 24001 1.01 O.O! 10.2' ; 1571.3! I 10.2 -9.21 

24Mar-95 i 24001 1.01 0.01 9.5; 15724. 9.5 -8.5/ 

25-Mar-95 j 24001 1.01 0.01 8.71 1573.41 I 8.7 -7.71 

26Mar-95 i 2400! 1.01 0.01 7.5; 1574.2; I 7.5 -6.51 

274ar-95 I 24oOI l.Oi O.Oi 7.51 1575.01 I 7.5 -6.5) 

28-Mar-951 2400 i 1.01 0.01 6.41 1575.7; I I 6.4 -5.4 

29-Mar-95 j 24001 1.01 0.0) 6.61 1576.41 I 6.6 -5.6 

3O-hlar-95 i 24001 1.01 0.01 6.41 1577.1; I 6.4 -5.4 
31-Mar-951 2400 i 1.01 0.0) 6.1; 1577.7i I 6.1 -5.1 

l-Apr-951 2400! 1.01 0.01 6.6i 1578.31 2.6151 1.2 -0.21 3.090 

Zdpr-95 / 24001 1.01 0.01 6.21 1579.01 1.2 -0.2) 

3-Apr-95! 24001 1.01 o.oi 6.51 1579.61 1.2 -0.21 
4-Apr-951 24001 1.0; 0.01 6.4; 1580.21 I 1.2 -0.21 

5-Apr-951 24001 l.O/ 0.01 7.2: 1580.9 6 
I 1.2 -0.21 

6Apr-951 24001 1.0: o.o! 7.61 1581.7 3.8 -2.81 

7-Apr-951 2400! 1.01 0.0) 9.41 1582.51 j 5.6 -4.61 
8-Apr.951 24001 l.Oi 0.01 11.2) 1583.7 I 4.4 -3.4 

%Apr-95 2400/ 1.01 0.01 10.01 1584.8, I 3.0 -2.0 

lo-Apr-95 2400 1.51 0.01 8.6 1585.71 I 28 -1.3 

ll-Apr-95 2400 5.91 0.01 8.4 1586.2 1.9 4.0 

12-Apr-95 2400 9.5 0.01 7.5 1586.2 I 25 7.0 

13-Ape-95 2400 9.5 0.0 8.11 1586.0( I 3.6 5.9 . 

lbApr-95, 2400 9.5 0.0 9.21 1585.9; I 27 6.81 

15-Apr-95 I 2400 j 9.5) 0.0) 8.31 1585.81 1.7 7.81 

16-Apr-951 24001 9.51 0.0 7.31 1585.6i 1.2 8.31 

17dpr-951 2400 9.51 0.0 6.81 1585.41 1.3 a.21 
18-Apr-951 2400 9.51 0.01 6.9 1585.1 I I I 1.6 7.9) 

l%Apr-951 2400 10.71 1.2t 7.2 1584.7: I 1.2 9.5! 
ZO+Ipr-95 i 24001 13.91 4.31 6.31 1584.1) i 1.2 1271 

21-Apr-951 24001 14.71 5.1; 6.11 1583.11 i 1.2 13.51 

22-Apr-95; 24001 14.61 5.0 5.9: 1582.11 I 1.2 13.41 

23-Apr-951 24001 14.71 5.0 5.91 1581.1 1.2 13.5 

24-Apr-951 2400; 14.71 5.0 6.2; 1580.1 I 1.2 13.5 

25-Apr-95! 24001 15.81 6.21 7.21 1579.1 i 1.2 14.6 

26-Apr-951 24001 20.21 10.61 6.81 1577.81 1.2 19.0! 

27-Apr-951 24001 2291 13.21 7.11 1575.9 I 1.2 21.71 

28-Apr-951 24001 22.91 13.11 7.21 1574.0 1.2 21.71 

29-Apr-951 24001 22.81 13.01 7.2i 1572.1 ! 1.2 21.61 

30-Apr-951 24001 22.81 13.01 7.li 1570.1 i i 1.5 21.31 
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I 5 OUTFLOW SPILL INFLOW WS Elev I Rev. Star. Rev. OutfI Est. Fish Historic - 
OATE HOUR KCFS KCFS 1 KCFS MSL-ft MAF KCFS KCFS MAF 
l-May-95, 2400' 22.8 12.9 7.1 1568.2 1.5 21.3 
2-May-95; 2400 22.8 129, 8.4 1566.2: 28 20.0. 
3-May-95 2400' 22.7 128' 9.7 1564.5 3.1 19.6 
4-May-958 24001 22.7 128 9.4: 15627: 3.8 18.9: 
S&lay-95: 2400' 22.2 12.7 10.0 1561.01 4.4 17.8 
a-May-95 2400 22.0' 12.6 11.2 1559.5' 5.6 16.4. 
I-May-95' 24c0, 220 12.6: 11.6 1558.11 6.0 16.0 
8-May-95; 24cO! 18.9, 9.5' 11.51 1556.8~ 5.9 13.0 
9-May-95' 2400: 9.3: 0.0: 12.5 1556.61 6.9 2.4 

1 O-May-95 : 2400: 9.3' 0.01 12.9 1557.1; I 7.3 2.0 
ll-May-95; 2400. 7.0; O.Oi 14.1' 1557.7; 8.5 -1.5 
12-May-95! 24001 1.0: 0.01 14.0: 1559.2: 8.4 -7.4 
13-May-95: 2400; 1.0: 0.0, 12.9' 1560.91 7.3 4.3 
14-May-95; 24OOj 1.0, 0.0: 11.6: 1562.41 6.0 -5.0; 
15-May-951 2400; 1.01 O.Oi 11.6: 1563.8; I 6.0 -5.0; 
16-May-95i 2400: 4.11 0.01 11.5; 1565.01 ; 5.9 -1.8; 
17-May-95 1 2400' 1.9; 0.01 12.9' 1566.11 I 7.3 -5.4; 
l&May-951 24001 l.Oi 0.01 129: 1567.6; I 7.3 -6.31 
19-May-951 24001 1.0; 0.0) 127i 1569.11 1 7.1 -6.li 
ZO-May-951 24001 l.O! 0.01 12.6; 1570.61 I 7.0 -6.01 
21 -May-95 j 24001 1.01 0.01 12.8: 157201 I 7.2 -6.2: 
22-May-95 / 2400 I 1.01 O.Oi 12.81 1573.51 I 7.2 -6.2i 
23-May-95 I 24001 1.01 0.0 I 12.51 1574.91 I 6.9 -5.91 
24-May-95; 24001 1.01 0.01 12.2: 1576.3: 6.6 -5.6, 
ZS-May-951 24001 1.01 0.01 12.0 1577.61 1 6.4 -5.4: 
26-May-95; 24001 l.O! O.Oi 11.71 1578.91 I 6.1 -S.l! 
27-May-95 i 24001 1.0: 0.01 10.9: 1580.21 I 5.3 A.31 
28-May-951 24001 1.01 0.01 10.81 1581.31 I I 5.2 -4.21 
29-May-95 / 24OOi 1.01 0.01 11.91 1582.51 I 6.3, -5.31 
30-May-95 2400 I 1.11 O.Oi 13.01 1583.81 I 7.4 6.31 
31 -May-95 24001 1.21 o.aj 1585.21 i 8.0: 4.8i 

lJun-95! 24001 1.1: 0.01 13.51 1586.71 7.9; -6.8; 
2-Jun-95; 24001 1.0; 0.01 13.31 1588.0; I 7.7 -6.71 
3Jun-95i 2400 I 1.01 0.0; 14.oi 1589.51 8.4. -7.4i 
Nun-95 I 24Ooi l.Oi 0.01 12.7; 1590.9 I 7.1 -6.1: 
5Jun-951 24001 1.01 0.01 15.Oi 1592.3 , I 9.4 -8.41 
Wun-951 24001 1.01 0.0; 14.41 1593.7: 8.8' -7.8; 

7Jun-95 1 24ooi 3.11 0.01 11.41 1595.0 I 5.8 -271 
8Jun-951 2400 5.01 0.01 9.61 1595.6 I 4.0 1.01 
Nun-95 1 2400 4.51 0.81 9.01 1596.Ol 3.4 1.11 

1 O&n-95 ( 24001 5.31 0.01 7.8 1596.51 22 3.11 
llJun-95 2400 3.3) 0.01 8.6. 1596.9l I 3.0 0.31 
12Jun-95 2400 , 5.31 0.01 7.7 1597.31 21: 3.21 
13Jun-95 2400 6.91 0.01 a.01 1597.51 I 24: 4.5i 
14Jun-951 2400 7.11 0.01 7.4\ 1597.61 3.460: 1.8' 5.31 3.420 

15Jun-95) 2400 7.01 0.01 7.0/ 1597.61 3.460: 7.0 0.01 
1 GJun-95 1 24001 7.11 0.01 7.2) 1597.61 3.4601 7.21 -0.11 

17Jw951 24001 1.01 0.01 8.01 1598.01 3.4601 8.01 -7.oi 
18Jun-95 2400( 1.01 0.01 8.21 1598.71 3.4601 8.2' -7.2; 

19Jun-95 24001 6.71 0.01 7.21 1599.21 3.4601 7.2! -0.51 

2O-Jun-95 24001 9.01 0.01 6.81 1599.01 3.4601 6.8 221 

21Jun-951 2400) 7.71 0.01 5.31 i 598.71 3.4601 5.3. 2.41 

22Jun-951 24001 5.91 0.01 6.2i 1598.7; 3.460! 6.2 -0.3i 

23Jun-95 24001 5.li 0.01 5.71 1598.8) 3.4601 5.7 -0.6: 

24Jun-95 24001 2.11 0.01 5.81 1598.91 3.460; 5.8. 3.7; 

25Jun-95 24001 2.li 0.01 5.7: 1599.3i 3.460: 5.7' 3.6j 3.460 

26Jun-95 24001 211 0.01 5.3) 1599.7; 3.4601 5.3 -3.21 

27Jun-95 24001 5.2; 0.01 4.9j 1599.9' 3.4601 4.9. 0.3i 

28-Jun-951 24001 7.11 0.01 4.11 1599.7; 3.4601 4.1, 3.01 
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r / , OUTFLOW SPILL INFLOW WS Elev I Rev. Star. Rev. Outfl Est. Fish Historic ’ 
DATE HOUR KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 

27-Aug-95 2400. 13.6 3.4 0.8 1538.4 1.2 12.4 
28&g-95 1 2400~ 13.7 3.4 0.7 1536.6. 1.2 125 
29-Aug-95 2400. 13.7 3.4 0.9 1534.7, 1.2 12.51 
30&g-95 2400 13.7’ 3.4, 0.8 15328 1.2 12.5 
31&g-95, 2400 13.8. 3.4 0.51 1530.9 3.446. 1.2 126 2.370 

l-&p95 2400 9.4 0.01 0.4 1529.3. 
2Sep95' 2400 5.7 0.0, 0.9 1528.31 .FISH TOT 5424 
34ep95 1 2400' 5.8 0.0: 0.5 1527.5 'PW 1.076 
4Sep95' 2400: 5.8: o.oi 0.6 1526.8 I 

5-SepW 2400' 5.8 0.0 0.9: 1526.0 Rev. Stor.'Est Fish Rev. Hist 
Mep-951 2400' 5.8' 0.00 0.3, 1525.3'hMF ‘MAF MAF : 
7Sep95 1 2400n 5.9: 0.0; 1.1, 1524.5, 3.4461 1.076 2.370 
84ep95 I 2400 1 5.9' 0.0: 1.11 1523.8: 
9Sep95 1 24001 5.8; 0.01 0.8: 1523.0: I 

1eSep951 24Ooj 5.al 0.01 0.8: 1522.31 I 
llSep951 2400 / 5.8, 0.01 0.8: 1521.5; I * 
12Sep95j 2400 I 5.81 0.01 0.9i 1520.8: I 
13sep95( 2400 I 5.a! 0.01 0.6! 152O.Oi I , 
14-Sep95) 24001 5.81 0.01 0.61 1519.2i I , I 
15Sep951 2400 I 5.81 0.0; 0.61 151a.41 I I 
lMep-951 2400! 5.81 0.01 0.61 1517.6; I 

17Sep95! 24001 5.81 O.Oi 0.51 1516.8' I 
l&sep951 2400, 5.81 0.01 0.7: 1516.0; I I 
19Sep951 2400! 5.8: 0.0: 0.81 1515.2! I 
20Sep95; 2400/ 5.8: 0.01 0.8: 1514.4! I I 
2lSepW 24OOi 5.81 0.01 0.61 1513.61 , 4 
22Sep95j 24001 5.8: 0.01 0.91 15128; I I 
23&q-95 24001 5.8! 0.01 0.51 1511.91 I 
24Sep95 24001 5.81 0.01 0.6i 1511.1; I I 
2SSep95 ( 2400 5.81 0.01 I 
26-Sep95 24001 4.91 0.01 0.81 1509.51 ! I I 
27Sep951 2400! 3.81 0.01 1.01 1509.01 I 
2&Sep951 2400; 3.81 0.01 1.31 1508.5! , 

I 
29-&p95 2400! 3.81 0.01 1.7; 1508.2: i , 
30Sep95 2400 3.81 0.01 1.11 1507.8! i I 

l-O&95/ 2400 3.8/ 0.01 1.6 1507.41 I I 
2-od-95 I 24001 3.81 0.01 1.1 1507.oi , 

3-o&95; 2400! 27i 0.01 3.1 1506.71 I I 
b&&-95( 2400! I.71 0.01' 4.0 1507.q I I 

m 54cb95 1 2400 2.01 0.01 20 1507.21 i 1 

6-&t-951 2400 1.51 0.01 1.5 1507.2! i ! 
7-act-95 1 2400 1.51 0.01 1.6 1507.21 I : 
a-act-95 1 2400 1.51 0.01 1.4 1507.21 I t 
9-&t-95 2400 1.51 0.0; 1.61 1507.2; I I 

1 O-act-95 24001 1.51 0.01 1.4: 1507.21 I 
lwct-95i 24001 1.71 0.01 21; 1507.21 I 
IZ-oct-951 24001 1.81 0.01 3.31 1507.4i I 
13-c&-95 24001 taj 0.01 261 1507.61 I I 
14-act-95 24001 1.91 0.01 2.0; 1507.7; I I 
15-o&951 2400 i 2.01 0.01 1.81 1507.61 I 

16-o&95 / 2400 i 2.01 o.o! 1.81 1507.6; 8 I 
17-&t-95( 24001 2.71 0.01 3.5i 1507.6; I I 
1 a-oct-93 1 24001 3.4: 0.01 5.61 1507.9 I I 
19-o&95/ 24ooj 4.1i 0.0: 4.01 1508.1; , i 
Zo-Qct-95 1 24001 5.81 o.oi 281 1507.8; I 
21-O&95 24001 5.8! O.O! 281 1507.3; I I 
22-o&95 2400) 5.81 0.01 291 1506.8! i I 
23-act-95 24001 8.71 0.01 22; 1506.01 
24-&t-95 24001 9.3' O.O! 2.2: 1504.9' I 
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I OUTFLOW SPlLL INFLOW WS Elev Rev. Stor. Rev. Outfl Est. Fish Historic 
DATE HOUR KCFS KCFS KCFS MSL-ft h4AF KCFS KCFS MAF I 

25-m-95 2400, 10.6 0.0 2.3 1503.5 
26-(X-95 24Ooi 10.7 0.0, 5.4, 15024 
27-m-95 2400: 10.7. 0.0 4.0 1501.4 
28-Ott-95: 2400~ 5.1 0.0 3.0 1500.61 
294x-95 24001 2.31 0.0, 25 1500.41 , 
30-&t-95' 24001 3.7: 0.0’ 291 1500.4 , 

3l-cId-95i 2400. 4.2: 0.0. 2.2: 1500.1, 
l-No+951 2400: 291 0.01 22 1499.9; 
2-Nov-95' 24001 3.5, 0.01 1.7. 1499.7’ 
3-Nov-95: 24001 3.51 0.0. 1.61 1499.3, 
4-N0V-95 i 2400: 1.3i 0.0; 1.6, 1499.2; 
54Jov-95 i 24001 1.41 0.0: 2.21 1499.31 , 
6Nov-95 I 24OO! 1.5; 0.0; 211 1499.4: 
7-NOV-95 i 24001 25; 0.01 27i 1499.5i I 
8-Nav-951 24001 24' o.oi 5.0; 1499.6i I 

9-Nov-95 i 24001 1.5; 0.01 ll.l! 1500.9! I I 
lO-Nov-951 24001 1.51 0.01 6.51 1502.01 I 
ll-Nov-951 24001 1.51 0.01 10.01 1503.1; i i 
12-N0v-951 24Oo1* 1.51 O.O! 13.71 1505.li I I 
13-Nov-95; 24001 1.51 0.01 10.7: 1506.8j I I 
14-Nov-95i 24001 3.81 0.01 11.11 1508.31 i 1 
15-Nov-951 24001 10.71 0.01 9.9! 7508.71 I 
16Nov-951 24OOi 11.71 1.01 10.1; 1508.51 I 
17-NOV-95 i 2400; 15.2: 4.5: 9.21 1507.9, i 
l&Nov-95/ 24001 16.11 5.3; 8.8; 1506.71 I I 
19-No+951 24001 15.9! 5.11 8.0; 1505.5i I ! 
ZO-Nov-951 24001 15.91 5.11 7.31 1504.11 1 I 
Zl-Nov-951 2400 i 13.11 2.21 6.2! 1502.6i t 

22-Nov-95 i 24001 lo.81 0.01 6.5i 7501.81 1 
23-Nov-951 24001 lo.81 0.01 7.0/ 1501.1; ! 
24-Nov-951 24001 lo.81 0.01 9.2; 1500.6j i 
25-Nov-95; 24001 126i 2.01 13.71 .lSOO.Sl I I 
26-Nov-95; 24001 14.11 3.41 14.41 1500.81 1 
27-Nov-951 24oOl 14.11 3.4; 13.2! 1500.71 I 
2aN0+951 2400 14.81 4.21 15.7; 1500.61 I 

I I 
29-Nov-95 j 2400 9.7 271 34.61 150231 1 

I I 
304Jov-95 t 24001 1.4 0.0; 57.81 i509.9l ! I 

l-&c-95i 24001 1.1' 0.01 53.91 1518.61 I I 
2-&c-95! 2400 1.0 0.01 38.51 1525.41 I 
3-Des-951 2400 1.01 0.01 27.61 1530.1 I 
4-oec-95 I 2400 1.01 0.01 2251 1533.5 
5-oec-95 1 24001 4.31 0.01 17.5' 1536.21 
6-&c-95! 24001 10.31 0.01 14.6 1537.21 I 
7-oe!G95 I 24001 10.3i 0.01 126 1537.71 I 
aoe-95 I 2400 9.3i 0.01 10.7 1537.9 I I 
9-oec-951 2400 1.01 0.01 lO.li 1538.7 ! I 

lo-oec-951 24001 1.01 0.01 11.11 1540.11 i 1 
11-&c-951 24001 4.51 0.01 15.01 1541.61 I I 

12-oec-95 I 24001 9.11 0.01 21.0) 1543.1j ! i 
13-&c-951 24Oo ' 6.11 0.01 20.61 1544.91 i I 
lbckc-95i 2400 5.5; 0.01 17.91 1547.0; i i 
lsbc-951 2400 5.51 0.01 16.71 1548.61 I t I 
16-oe!c-95; 24001 5.51 0.01 14.6i 1550.01 t 
17-&c-951 24001 5.5/ 0.01 13.11 1551.1/ ! I 
I aoK- ; 24001 6.5i O.O( 11.6; 1552.11 I 
1%&c-95i 24001 7.6i 0.01 10.31 155261 I I 
2wec-95 I 24001 7.61 0.01 9.51 155291 8 I 
21-&c-95! 24001 7.71 0.01 a.81 1553.11 I I 
22-oe!c-95: 24001 5.7, 0.01 a.2! 1553.31 1 I 
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OUTFLOW SPILL INFLOW WS Elev Rev. Star. Rev. Outd Est Fish Historic 
DATE HOUR KCFS KCFS KCFS MSL-ft MAF KCFS KCFS MAF 

23-kc-95 24ma 8.3 0.0. 7.1 1553.4 
2~Oec-95 2400 2.3 0.0 6.4: 1553.5 
25-Oec-95 2400 22 0.0 6.2’ 1554.1 
26-Oec-95 2400 7.6 0.0 6.2 1554.3 
27-Oec-95 2400 7.7 0.0 5.3: 1554.1 
280Oec-95 2400 7.7 0.0 5.6: 1553.7 
2%oec-95 2400: 7.7 0.0 5.9; 1553.5, 
3Goec-95 2400 7.7 0.01 6.5: 1553.3 
3 1 -oec-95 2400 2.4 0.0: 6.1’ 1553.4 
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r / ,OUTFLOW  SPILL INFLOW WS Elev 'Rev. Star. Rev. OutfI Est. Fish Historic  '
OATE H O U R  K C F S KCFS KCFS MSL-ft MAF KCFS KCFS MAF

27-Aug-95  2400. 13.6 3.4 0.8 1538.4 1.2 12.4
28&g-95  1 2400, 13.7 3.4 0.7 1536.6. 1.2 125
29-Aug-95  2400. 13.7 3.4 0.9 1534.7,  1.2 12.5,
30&g-95 2400 13.7' 3.4, 0.8 15328 1.2 12.5
31-Aug-95, 2400 13.8. 3.4 0.51 1530.9 3.446. 1.2 126 2.370
tsep95 2400 9.4 0.01 0.4 1529.3.
2Sep95'  2400 5.7 0.0, 0.9 7528.31  .FISH TOT 5424
34ep95  1 2400' 5.8 0.0: 0.5 1527.5 'PW 1.076
4Sep95'  2400: 5.8: o.oi 0.6 1526.8 I

5-Sep95'  2400 5.8 0.0 0.9: 1526.0 Rev. Stor.'Est Fish Rev. Hid.
Mep-951  2400' 5.8' 0.00 0.3, 1525.3'MAF ‘MAF MAF :
7Sep95 1 24001 5.9: 0.0; 1.1, 1524.5, 3.4461 1.076 2.370
84ep95  I 24001 5.9' 0.0: 1.11 1523.8:
9Sep95  1 24001 5.8; 0.01  0.81 1523.0: I

1eSep951  2400: 5.81 0.01 0.8: 1522.31 I
llSep951  24001 5.8, 0.01 0.8: 1521.5; I *
12Sep95j  24001 5.81 0.01 0.9i 1520.8: I
13sep95(  24001 5.8! 0.01 0.6! 152O.Oi I ,
14-Sep95)  24001 5.81 0.01 0.61 1519.2i I ,I
15Sep951  24001 5.81 0.0; 0.61 1518.41 I I
lMep951 2400! 5.81 0.01 0.61 1517.6; I

17Sep95!  24001 5.81 O.Oi 0.51 1516.8' I
l&sep951  2400, 5.81 0.01 0.7: 1516.0; I I
19Sep951  2400! 5.8: 0.0: 0.81 1515.2!  I
20Sep95;  2400/ 5.8: 0.01 0.8: 1514.4! II
2lSep951  2400; 5.81 0.01 0.61 1513.61 , 4
22Sep95j  2400/ 5.8: 0.01 0.91 15128;  I I
23&q-95  24001 5.8! 0.01 0.51 1511.91 I
24Sep95  2400 I 5.81 0.01 0.6i 1511.1; I I
2SSep95   2400 5.81  0.01 I
26-Sep95 24001 4.91 0.01 0.81 1509.51 ! II
27Sep951  2400! 3.81 0.01 1.01 1509.01 I
2&Sep951  2400; 3.81 0.01 1.31 1508.5! ,

I
29-&p-95 2400! 3.81 0.01 1.7; 1508.2: i ,
30Sep95  2400 3.81 0.01 1.11 1507.8! i I
l-O&95/ 2400 3.8/ 0.01 1.6 1507.41 I I
2-O&951 24001 3.81 0.01 1.1 1507.oi ,

3-act-95 I 2400! 27i 0.01 3.1 1506.71 I I
4-o&95 ( 24QO! 1.71 0.01' 4.0 1507.q I I

m 5-ocb95  1 2400 2.01 0.01 20 1507.21 i 1

6-act-95 1 2400 1.51  0.01 1.5 1507.2! i !
7-act-951 2400 1.51 0.01 1.6 1507.21 I :
e-act-951 2400 1.51 0.01 1.4 1507.21 It
9-o&95 2400 1.51 0.0; 1.61 1507.2; II

lo-act-95 24001 1.51 0.01 1.4: 1507.21 I
llacb95i 24001 1.71 0.01 21; 1507.21 I
12-act-951 24001 1.81 0.01 3.31 1507.4i I
13-Qd-95 24001 1.8j 0.01 261 1507.61 I I
14-act-95 24001 1.91 0.01 2.0; 1507.7; I I
15-o&951 24001 2.01 0.01 1.81 1507.61 I

16-o&95/ 2400 i 2.01 o.o! 1.8; 1507.6; 8 I
17-Ott-951 24001 2.71 0.01 3.5i 1507.6; I I
18-act-931 24001 3.4: 0.01 5.61 1507.9! I I
19-o&95/ 24ooj 4.1i 0.0: 4.01 1508.1; , i
2&oct-95 1 24001 5.81 O.Oi 281 1507.8; I

21-o&95 24q 5.8! O.O! 281 1507.3; I I
22-o&95 2400) 5.81 0.01 291 1506.8! i I
23-act-95 24001 8.71 0.01 22; 1506.01
24-03-95 24001 9.3' O.O! 2.2: 1504.9' I
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I OUTFLOw  SPlLL INFLOW WS Elev Rev. Stor. Rev. Outfl Gt Fish Historic
DATE HOUR KCFS K C F S KCFS MSL-ft h+IAF KCFS KCFS MAFI

25-act-95 2400~ 10.6 0.0 2.3 1503.5
26-act-95 24aoi 10.7 0.0, 5.4, 15024
27-o&95 2400: 10.7. 0.0 4.0 1501.4
2aoct-95 j 24001 5.1 0.0 3.0 1500.61
294x-95 24001 2.31 0.0, 2 5 1500.41 ,
304ct-95 24001 3.7: 0.0' 291 1500.4 ,

3l-cId-95i 2400. 4.2: 0.0. 2.2: t500.1,
l-NW-951 2400: 2.91 0.01 22 1499.9;
2-Nov-95’ 24001 3.5, 0.01 1.7. 1499.7'
3-NW-95 ; 24001 3.51 0.0. 1.61 1499.3,
4-N0V-95  i 2400: 1.3i 0.0; 1.6, 1499.2;
S-NOV-95  i 24001 1.41 0.0: 2.21 1499.31 ,
6Nov-95 I 2400! 1.5; 0.0; 211 1499.4:
?-NOV-95  i 24001 25; 0.01 27i 1499.5i I
aNow95  I 24001 24' o.oi 5.0; 1499.6i I

9-Nov-95  i 24001 1.5; 0.01 ll.l! 1500.9! I
I

10-Nov-951 24001 1.51 0.01 6.51 1502.OI I
1 l-Nov-95; 24001 1.51 0.01 10.01 1503.1; i i
12-New951 24001' 1.51 O.O! 13.71 15OS.li I I
13-Nov-95; 24001 1.51 0.01 10.7: 1506.8j I I
1 4-NOV-95  i 2400 1 3.81 0.01 Il.11 1508.31 i 1
lS-Nov-951 24001 10.71 0.01 9.9! 1508.71 I
16Nov-951 24OOi 11.71 1.01 10.1; 1508.51 I
17-NOV-95; 2400; 15.2: 4.5: 9.21 1507.9, i
18-Nov-95  / 24001 16.11 5.3; 8.81 1506.71 I I
19-Now951 24001 15.9! 5.11 8.01 1505.5i I !
20-Nov-95  I 24001 15.91 5.11 7.31 1504.11 1I
21-Nov-951 2400 i 13.11 2.21 6.2! 1502.6i t

22-Nov-95i 24001 10.81 0.01 6.5i 1501.81 1
23-Nov-95  I 24001 10.81 0.01 7.0/ 1501.1; !
24-Nov-95  I 24001 10.81 0.01 9.2; 1500.6j i
25-Nov-95  / 24001 126i 2.01 13.71 .1500.6~ II
26Nov-95 i 24001 14.11 3.41 14.41 1500.81 1
27-Now95 I 24001 14.11 3.4; 13.2! 1500.71 I

I2aNov-95’ 2400 14.81 4.21 15.7; 1500.61 I I
29-Nov-95  j 2400 9.7 271 34.61 150231 1

I I
304Jov-95  t 24001 1.4 0.0; 57.81 isa9.9l ! I
l-&c-95i 24001 1.1' 0.01 53.91 1518.6; I I
2-&c-95! 2400 1.0 0.01 38.51 1525.41 I
3-oec-951 2400 1.01 0.01 27.61 1530.1 I
4-oec-951 2400 1.01 0.01 T25/ 1533.5
5-oee95 1 24001 4.31 0.01 17.5’ 1536.21
6-&c-95! 24001 10.31 0.01 14.6 1537.21 I
7-oe!G95  I 24001 10.3i 0.01 126 1537.71 I
aoe-95 I 2400 9.3i 0.01 10.7 1537.9 I I
9-oec-95  I 2400 1.01 0.01 lO.li 1538.7 ! I

lo-oec-951 24001 1.01 0.01 11.11 1540.11 i 1
11-0ec-951 24001 4.51 0.01 15.01 1541.61 I I

12-oec-951 24001 9.11 0.01 21.0) 1543.1j ! i
13-&c-951 2400 ' 6.11 0.01 20.61 1544.91 i I
lbckc-95i 2400 5.5; 0.01 17.91 1547.0; i i
lMec-951 2400 5.51 0.01 16.71 1548.61 It I
16-oe!c-95; 24001 5.51 0.01 14.6i 1550.01 t
17-&c-951 24001 5.5/ 0.01 13.11 1551.1/ ! I
1 aoK- ; 24001 6.5i 0.01 11.6; 1552.11 I
1%&c-95i 24001 7.6i 0.01 10.31 155261 I I
20-&c-951 24001 7.61 0.01 9.51 155291 8I
21-&c-95! 24001 7.71 0.01 8.81 1553.11 I I
22-oe!c-95: 24001 5.70 0.01 8.2! 1553.31 1 I

A-53



O U T F L O W  SPILL INFLOW WS Elev Rev. Stor. Rev. Outfi Est Fish Historic
DATE H O U R KCFS KCFS KCFS MSL-ft M A F KCFS KCFS MAF

23-Oec-95 2400a 8.3 0.0. 7.1 1553.4
2bOec-95 2400 2.3 0.0 6.4: 1553.5
25oec-95 2400 2 2 0.0 6.2’ 1554.1
26-Oec-95 2400 7.6 0.0 6.2 1554.3
27-Oec-95 2400 7.7 0.0 5.3: 1554.1
280Oec-95 2400 7.7 0.0 5.6: 1553.7
2%Oec-95 2400: 7.7 0.0 5.9; 1553.5,
3wec-95 2400 7.7 0.01 6.5: 1553.3
31-oec-95 2400' 2.4 0.0: 6.1' 1553.4
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APPENDIX  B

ANOVA Tables for the Multiple Regression
ANOVA  Tables for the Autoregressive Analysis

Regression Coefficients for the Autoregressive Analysis



Results of Multiple Regression Fitting at Peck

Source df s s  MS F P(F)  

Year 4 141.76 35.44 16.20 3.78E-13

Spring FA 1 0.52 0 52 0.24 0.62

Summer FA 1 2965.21 2965.21 1355.73 0

Year*Spring FA 4 10.97 2.74 1.25 0.29

Year* Summer FA 4 137.79 34.45 15.75 8.92E-13

Residual 3362 7353.25 2.19

Results of Multiple Regression at Lower Granite Dam

Source df s s  MS F pm

Year 4 651.95

Spring FA 1 9.99

Summer FA 1 488.11

Year*Spring FA 4 133.64

Year* Summer FA 4 57.99

Residual 3860 7991.12

Results of Multiple Regression at Anatone

162.99 78.73

9.99 4.82

488.11 235.78

33.41 16.14

14.50 7.00

2.07

0.000

0.028

0.000

4.09E-13

1.30E-5

Source df s s  MS F P(F)

Year 4 649.53 162.38 93.34 0.000

Spring FA 1 0.45 0.45 0.26 0.606

Summer FA 1 7.71 7.71 4.43 0.035

Year*Spring FA 2 11.58 5.79 3.33 0.036

Year*Summer FA 4 54.66 13.67 7.86 2.69E-6

Residual 3133 5450.47 1.74



Results of Autoregressive Fitting at Peck

Source df s s  MS F P(F)

Y t-1 1 9216.60 9216.60 23274.20 0

Year 4 0.95 0.24 0.60 0.662

Summer FA 1 43.92 43.92 110.91 0

Year*Summer FA 4 16.94 4.24 10.71 1.27E-8

Residual 3365 1331.03 0.40

Results of Autoregressive Fitting at Lower Granite Dam

Source df s s  MS F pm

Y t-1 1 823 1.07 823 1.07 29121.98 0.000

Year 4 2.94 0.73 2.60 0.034

Summer FA 1 5.25 5.25 18.56 1.7E-5

Year* Summer FA 4 1.97 0.49 1.74 0.140

Residual 3862 1091.56 0.28

Results of Autoregressive Fitting at Anatone

Source df s s  MS F pm

Y t-1 1 5344.18 5344.18 20320.00 0.000

Year 4 3.20 0.80 3.04 0.016

Spring  FA 1 0.03 0.03 0.11 0.736

Summer FA 1 0.13 0.13 0.50 0.480

Year* Spring  FA 2 0.51 0.25 0.96 0.382

Year* Summer  FA 4 0.38 0.10 0.37 0.834

Residual 3130 822.38 0.26



Regression Coefficients for autoregressive fitting at Peck

1991: y(t) = -0.0071 + 0.889 * y(t-1) - O.l333*(Summer FA)

1992: y(t) = 0.0329 + 0.889 * y(t-1) - O.l373*(Summer FA)

1993: y(t) = 0.0693 + 0.889 * y(t-1) - O.O423*(Summer  FA)

1994: y(t) = 0.1453 + 0.889 * y(t-1) - O.O483*(Summer  FA)

1995: y(t) = 0.0301 + 0.889 * y(t-1) - O.O353*(Summer  FA)

Regression Coefficients  for autoregressive fitting at Lower Granite Dam

1991: y(t) = 0.0007 + 0.9284 * y( t -1 ) - O.O114*(Summer  FA)

1992: y(t) = 0.0681 + 0.9284 * y(t-1) - 0.0114*(Summer FA)

1993: y(t) = -0.0034 + 0.9284 * y(t-1) - O.O114*(Summer  FA)

1994 y(t) = 0.1474 + 0.9284 * y(t-1) - O.O114*(Summer  FA)

1995: y(t) = 0.0028 + 0.9284 * y(t-1) - O.O114*(Summer  FA)



APPENDIX  C

Tables of Data Used in Figures



NMFS PIT-tag Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

Date
GIVEN

Percentage Flow(KCFS)
1-Apr 0.0
4-Apr 0.0
7-Apr 0.0

l0-Apr 0.0
13-Apr 0.3
16-Apr 1.2
19-Apr 4.4
22-Apr 6.1
25-Apr 5.2
28-Apr 2.2
1 -May 2.8
4-May 3.7
7-May 5.6

1 O-May 6.1
I S-May 6.4
16-May 9.5
19-May 14.1
22-May 5.3
25-May 2.3
2%May 1.6
3 1 -May 1.9

3-Jun 2.2
6-Jun 3.3
9-Jun 3.1

12-Jun 3.4
1%Jun 2.3
1 a-Jun 2.5
21-Jun 0.9
24-Jun 1.4
27-Jun 0.9
30-Jun 0.2

3-Jul 0.2
-6-Jul 0.0
9-Jul 0.2

12-Jul 0.3
15-Jui 0.0
la-Jul 0.3
21-Jul 0.0
24-Jul 0.0
27-Jul 0.0
30-Jul 0.0
2-Aug 0.0
S-Aug 0.0
a-Aug 0.0

11-Aug 0.0
1CAug 0.0
17-Aug 0.0
20-Aug 0.0
23-Aug 0.0
26-Aug 0.0
29-Aug 0.0

1-sep 0.0

26
32
38

30.5
28.3
29.2
27.5
36.9
53.7
57.1
58.1

50
61.2
74.8
83.9
84.5

111.6
100.1

9.2
82.3
83.7
93.9
87.8
85.1
95.7
70.2
65.6
65.8

64
61.4
65.5
57.4
44.9
44.3
42.3
31.5
23.9
21.3

1991 Data

CREATED
Date

1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
7-Apr
8-Apr
9- Apr

IO-Apr
1 l-Apt
12-Apr
13-Apr
14-Apr
15-Apr
16-Apr
17-Apr
18-Apr
19-Apr
20-Apr
21-Apr
22-Apr
23-Apr
24-Apr
25-Apr
26-Apr
27-Apr
2a-Apr
29-Apr
30-Apr
1 -May
2-May
3-May
4-May
S-May
6-May
7-May
a-May
9-May

1 O-May
1 l-May
12-May
13-May
14-May
15-May
16-May
17-May
1 a-May
19-May
20-May
21-May
22-May
23-May
24-May
25-May
26-May
27-May
28-May

0.00
Percentage

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.20
0.30
0.60
0.90
1.20
2.27
3.33
4.40
4.97
5.53
6.10
5.80
5.50
5.20
4.20
3.20
2.20
2.40
2.60
2.80
3.10
3.40
3.70
4.33
4.97
5.60
5.77
5.93
6.10
6.20
6.30
6.40
7.43
a.47
9.50

11.03
12.57
14.10
11.17

8.23
5.30
4.30
3.30
2.30
2.07
1.83
1.60

Perd3 CumProb
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.03 0.03
0.07 0.10
0.10 0.20
0.20 0.40
0.30 0.70
0.40 1.10
0.76 1.86
1.11 2.97
1.47 4.43
1.66 6.09
1.84 7.93
2.03 9.97
1.93 11.90
1.83 13.73
1.73 15.47
1.40 16.87
1.07 17.93
0.73 18.67
0.80 19.47
0.87 20.33
0.93 21.27
1.03 22.30
1.13 23.43
1.23 24.67
1.44 26.11
1.66 27.77
1.87 29.63
1.92 31.56
1.98 33.53
2.03 35.57
2.07 37.63
2.10 39.73
2.13 41.87
2.48 44.34
2.82 47.17
3.17 50.33
3.68 54.01
4.19 58.20
4.70 62.90
3.72 66.62
2.74 69.37
1.77 71.13
1.43 72.57
1.10 73.67
0.77 74.43
0.69 75.12
0.61 75.73
0.53 76.27



NMFS PIT-tag Data for Spring/Summer Yearling Chinook (Achord et al, 1996)

1991 Data

Date
GIVEN

Percentaee  FiowtKCFW Date
CREATED

Percentage PercJ3 Cumhob

29-May 1.70 0.57 76.83
30-May 1.80 0.60 77.43
3 l-May 1.90 0.63 78.07

I-Jun 2.00 0.67 78.73
2-Jun 2.10 0.70 79.43
3-Jun 2.20 0.73 80.17
4-Jun 2.57 0.86 aim
5-Jun 2.93 0.98 82.00
6-Jun 3.30 1.10 83.10
7-Jun 3.23 i .oa 84.18
a-Jun 3.17 1.06 85.23
9-Jun 3.10 1.03 86.27

lo-Jun 3.20 1.07 87.33
11-Jun 3.30 1.10 88.43
1ZJun 3.40 1.13 89.57
13-Jun 3.03 1.01 90.58
14-Jun 2.67 0.89 91.47
15-Jun 2.30 0.77 92.23
1GJun 2.37 0.79 93.02
17-Jun 2.43 0.81 93.83
1 a-Jun 2.50 0.83 94.67
19-Jun 1.97 0.66 95.32
2O-Jun 1.43 0.48 95.80
21-Jun 0.90 0.30 96.10
22-Jun 1.07 0.36 96.46
23-Jun 1.23 0.41 96.87
24-Jun 1.40 0.47 97.33
25-Jun 1.23 0.41 97.74
26-Jun 1.07 0.36 98.10
27-Jun 0.90 0.30 98.40
28-Jun 0.67 0.22 98.62
29-Jun 0.43 0.14 98.77
3O-Jun 0.20 0.07 98.83

1-Jul 0.20 0.07 98.90
2Jul 0.20 0.07 98.97
3-Jul 0.20 0.07 99.03
4-Jul 0.13 0.04 99.08
5-Jul 0.07 0.02 99.10
6-Jul 0.00 0.00 99.10
7-Jul 0.07 0.02 99.12
a-Jul 0.13 0.04 99.17
9-Jul 0.20 0.07 99.23

1 0-Jui 0.23 0.08 99.31
1 I-Jul 0.27 0.09 99.40
12-Jul 0.30 0.10 99.50
13-Jul 0.20 0.07 99.57
14-Jul 0.10 0.03 99.60
15-Jul 0.00 0.00 99.60
16-Jul 0.10 0.03 99.63
17-Jul 0.20 0.07 99.70
1 a-Jul 0.30 0.10 99.80
19-Jul 0.20 0.07 99.87
20-Jul 0.10 0.03 99.90
21-Jul 0.00 0.00 99.90
22-Jul 0.00 0.00 99.90
23-Jul 0.00 0.00 99.90
24-Jul 0.00 0.00 99.90
25-Jul 0.00 0.00 99.90



NMFS  PIT-tag Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

1991 Data

GlVEN  . CREATED
Date Percentage Flow(KCFS) Date . Percentage Perci3 CumProb

26-Jul 0.00
27-1~1 0.00
2a-Jul 0.00
29-Jul 0.00
30-Jul 0.00
3 I-Jul 0.00
I-Aug 0.00
2-Aug 0.00
3-Aug 0.00
4-Aug 0.00
5-Aug 0.00
ti-Aug 0.00
7-Aug 0.00
a-Aug 0.00
9-Aug 0.00

1 0-Aug 0.00
1 I-Aug 0.00
12-Aug 0.00
13-Aug 0.00
14-Aug 0.00
15-Aug 0.00
16-Aug 0.00
17-Aug 0.00
1 a-Aug 0.00
19-Aug 0.00
20-Aug 0.00
21-Aug 0.00
22-Aug 0.00
23-Aug 0.00
24-Aug 0.00
2%Aug 0.00
26-Aug 0.00
27-Aug 0.00
2a-Aug 0.00
29-Aug 0.00
30-Aug 0.00
31-Aug 0.00

299.70

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

99.90

99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90
99.90



NMFS  PIT-tag  Data for Spring/Summer  Yearling Chinook (Achord  et al. 1996)

Date
GlVEN

Percentage Flow(KCFS)
1-Apr 0.0
4-Apr 0.8
7-Apr 1.3

lo- Apr 4.3
13-Apr 7.8
16-Apr 9.5
1PApr 5.9
22-Apr 7.3
25-Apr 4.9
2a-Apr 9.2
1 -May 9.8
4-May 4.4
7-May 9.5

1 O-May 5.5
13-May 3.8
1 B-May 1.3
19-May 1.6
22-May 1.6
25-May 3.1
2%May 2.3
31-May 1.7

3-Jun 1.3
6-Jun 0.9
9-Jun 0.4

1ZJun 0.0
15-J&1 0.4
1 a-Jun 0.0
21-Jun 0.4
24-Jun 0.4
27-Jun 0.3
30-Jun 0.1

3-Jul 0.1
6-Jul 0.0
9-Jul 0.0

12-Jul 0.1
15Jul 0.0
1 a-Jul 0.0
21-Jul 0.0
24-Jul 0.0
27-Jul 0.1
30-Jul 0.0
2-Aug 0.0
5-Aug 0.0
a-Aug 0.0

11-Aug 0.0
14-Aug 0.0
17-Aug 0.0
20-Aug 0.0
23-Aug 0.0
26-Aug 0.0
29-Aug 0.0

l-&p 0.0

23.4
33.2
31.5
31.4
38.5
45.5
44.9
51.4
46.5
50.8

77
74.1
72.6
63.3
58.6
53.5
51.2
47.3
57.3
50.7
44.2
47.2
49.4
30.5
23.1
24.1
25.3
21.7
19.5
20.6
20.6

32
41.2
35.6
19.3
33.7
19.9

1992 Data

Date
CREATED

Percentage Perc/3 CumProb
1-Apr 0.00 0.00
2-Apr 0.27 0.09
3-Apr 0.53 0.18
4-Apr 0.80 0.27
5-Apr 0.97 0.32
6-Apr 1.13 0.38
‘I-Apr 1.30 0.43
a-Apr 2.30 0.77
9-Apr 3.30 1.10

lo-Apr 4.30 1.43
1 I-Apr 5.47 1.82

12-Apr 6.63 2.21
13-Apr 7.80 2.60
14-Apr a.37 2.79
15Apr a.93 2.98
16-Apr 9.50 3.17
17-Apr a.30 2.77
I a-Apr 7.10 2.37
19-Apr 5.90 1.97
20-Apr 6.37 2.12
21-Apr 6.83 2.28

22-Apr 7.30 2.43
23-Apr 6.50 2.17
24-Apr 5.70 1.90
25-Apr 4.90 1.63
26-Apr 6.33 3.11
27-Apr 7.77 2.59
2%Apr 9.20 3.07
29-Apr 9.40 3.13
3O-Apr 9.60 3.20
l-May 9.80 3.27
2-May a.00 2.67
3-May 6.20 2.07
4-May 4.40 1.47

5-May 6.10 2.03

6-May 7.80 2.60
7-May 9.50 3.17
a-May 8.17 2.72
9-May 6.83 2.28

lo-May 5.50 1.83
1 I-May 4.93 1.64
1ZMay 4.37 1.46
13-May 3.80 1.27
14-May 2.97 0.99

U-May 2.13 0.71
16-May 1.30 0.43
17-May 1.40 0.47

1 a-May 1.50 0.50
19-May 1.60 0.53
2O-May 1.60 0.53
21-May 1.60 0.53
22-May 1.60 0.53

23-May 2.10 0.70
24-May 2.60 0.87
B-May 3.10 1.03
26-May 2.83 0.94
27-May 2.57 0.86
28-May 2.30 0.77

0.09
0.27
0.53
0.86
1.23
1.67
2.43
3.53
4.97
6.79
9.00

11.60
14.39
17.37
20.53
33.30
25.67
27.63
29.76
32.03
34.47
36.63
38.53
40.17
42.28
44.87
47.93
51.07
54.27
57.53
60.20
62.27
63.73
65.77
68.37
71.53
74.26
76.53
78.37
80.01
al.47
82.73
83.72
84.43
84.87
85.33
85.83
86.37
86.90
87.43
87.97
88.67
89.53
90.57
91.51
92.37
93.13



NMFS PIT-tag  Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

1992 Data

Date
GIVEN

Percentage Flow(KCFS)
CREATED

Date Percentage Perc/3 CumProb
29-May 2.10 0.70 93.83
30-May 1.90
3 l-May 1.70

1-Jun 1.57
2-Jun 1.43
3-Jun 1.30
4-Jun 1.17
5-Jun 1.03
6-Jun 0.90
7-Jun 0.73
a-Jun 0.57
9-Jun 0.40

1 0-Jun 0.27
1 I-Jun 0.13
12-Jun 0.00
13-Jun 0.13
14-Jun 0.27
15-Jun 0.40
16-Jun 0.27
17-Jun 0.13
1 a-Jun 0.00
19-Jun 0.13
20-Jun 0.27
21-Jun 0.40
22-Jun 0.40
23-Jun 0.40
24-Jun 0.40
25-Jun 0.37
26-Jun 0.33
27-Jun 0.30
2%Jun 0.23
29-Jun 0.17
30-Jun 0.10

1-Jul 0.10
2-Jul 0.10
3-Jul 0.10
4-Jul 0.07
5-Jul 0.03
6-Jul 0.00
7-Jul 0.00
a-Jul 0.00
9-Jul 0.00

1 0-Jul 0.03
1 I-Jul 0.07
12-Jul 0.10
13-Jul 0.07
14-Jul 0.03
15-Jul 0.00
16Jul 0.00
17-Jul 0.00
1 a-Jul 0.00
19-Jul 0.00
20-Jul 0.00
21-Jul 0.00
22-Jul 0.00
23-Jul 0.00
24-Jul 0.00
25-Jul 0.03

0.63
0.57
0.52
0.48
0.43
0.39
0.34
0.30
0.24
0.19
0.13
0.09
0.04
0.00
0.04
0.09
0.13
0.09
0.04
0.00
0.04
0.09
0.13
0.13
0.13
0.13
0.12
0.11
0.10
0.08
0.06
0.03
0.03
0.03
0.03
0.02
0.01
0.00
0.00
0.00
0.00
0.01
0.02
0.03
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01

94.47
95.03
95.56
96.03
96.47
96.86
97.20
97.50
97.74
97.93
98.07
98.16
98.20
98.20
98.24
98.33
98.47
98.56
98.60
98.60
98.64
98.73
9a.87
99.00
99.13
99.27
99.39
99.50
99.60
99.68
99.73
99.77
99.80
99.83
99.87
99.89
99.90
99.90
99.90
99.90
99.90
99.91
99.93
99.97
99.99

100.00
100.00
lOO.oo
100.00
100.00
loo.00
100.00
100.00
100.00
100.00
lOO.oo
100.01



NMFS  PIT-tag Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

1992 Data

Date
GNEN

Percentage Flow(KCFS) Date
CREATED

Percentage Perc/3 CumProb
26-Jul 0.07
27-Jul 0.10
2a-Jul 0.07
29-Jul 0.03
30-Jul 0.00
31-Jul 0.00
1-Aug 0.00
2-Aug 0.00
3-Aug 0.00
4-Aug 0.00
5-Aug 0.00
6-Aug 0.00
‘I-Aug 0.00
a-Aug 0.00
9-Aug 0.00

IO-Aug 0.00
11-Aug 0.00
12-Aug 0.00.
13-Aug 0.00
14-Aug 0.00
15-Aug 0.00
16-Aug 0.00
17-Aug 0.00
1 a-Aug 0.00
19-Aug 0.00
20-Aug 0.00
21-Aug 0.00
22-Aug 0.00
23-Aug 0.00
24-Aug 0.00
25-Aug 0.00
26-Aug 0.00
27-Aug 0.00
2a-Aug 0.00
29-Aug 0.00
30-Aug 0.00
31-Aug 0.00

0.02
0.03
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.10

100.03
100.07
100.09
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10



NM FS PIT-tag Data for Spring/Summer Yearling  Chinook (Achord  et al. 1996)

Date
GIVEN

p  Flow(KCFS)

1-Apr 0.0
4-Apr 0.0
7-Apr 0.0

IO-Apr 0.0
13-Apr 0.1
16-Apr 0.3
19-Apr 1.0
22-Apr 4.4
25Apr 7.5
28-Apr 8.6
l-May 6.2
4-May 6.9
7-May 7.6

IO-May 4.0
13-May 11.1
16-May 17.2
1 g-May 6.0
22-May 4.0
25-Mav 3.0
28-Ma; 2.0
31-May 2.1

3-Jun 1.1
6-Jun 0.9
9-Jun 0.8

12-Jun 0.5
15-Jun 0.6
18-Jun 1.0
21-Jun 1.3
24-Jun 0.8
27-Jun 0.5
30-Jun 0.1

3-Jul 0.1
6-Jul 0.0
9-Jul 0.1

12-Jul 0.0
15-Jul 0.1
18-Jul 0.0
21-Jul 0.1
24-Jul 0.0
27-Jul 0.1
30-Jul 0.0
2-Aug 0.0
5-Aug 0.0
8-Aug 0.0

1 I-Aug 0.0
14-Aug 0.0
17-Aug 0.0
20-Aug 0.0
23-Aug 0.0
26-Aug 0.0
29-Aug 0.0

l-&p 0.0

63.8
81.6
72.5
67.9
61.8
60.8
65.4
61.9
66.2
67.6
79.3

100.1
103.2

96.1
154.7
175.5
178.7
161.2

132
139

118.3
107.8
112.3

114
121.3
108.9
100.8
86.4

75
64.6
49.7
51.1
55.9
45.6
48.4
52.5
53.3
49.5
50.7

54
43.5

1993 Data

Date
CREATED

Percentage Per43 CumProb

1-Apr 0.00
2-Apr 0.00
3-Apr 0.00
4-Apr 0.00
5-Apr 0.00
6-Apr 0.00
7-Apr 0.00
8-Apr 0.00
9-Apr 0.00

1 0-Apr 0.00
11-Apr 0.03
12-Apr 0.07
13-Apr 0.10
14-Apr 0.17
15-Apr 0.23
16-Apr 0.30
17-Apr 0.53
18-Apr 0.77
19-Apr 1.00
20-Apr 2.13
21-Apr 3.27
22-Apr 4.40
23-Apr 5.43
24-Apr 6.47
25-Apr 7.50
26-Apr 7.87
27-Apr 8.23
28-Apr 8.60
29-Apr 7.80
30-Apr 7.00
1 -May 6.20
2-May 6.43
3-May 6.67
4-May 6.90
5-May 7.13
6-May 7.37
7-May 7.60
g-May 6.40
9-May 5.20

1 O-May 4.00
11 -May 6.37
1ZMay 8.73

13-May 11.10
14-May 13.13
1 S-May 15.17
16-May 17.20
17-May 13.47
1 g-May 9.73
19-May 6.00
20-May 5.33
21-May 4.67

22-May 4.00

23-May 3.67
24-May 3.33
25-May 3.00
26-May 2.67
27-May 2.33
28-May 2.00

0.000.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.03
0.06
0.08
0.10
0.18
0.26
0.33
0.71
1.09
1.47
1.81
2.16
2.50
2.62
2.74
2.87
2.60
2.33
2.07
2.14
2.22
2.30
2.38
2.46
2.53
2.13
1.73
1.33
2.12
2.91
3.70
4.38
5.06
5.73
4.49
3.24
2.00
1.78
1.56
1.33
1.22
1.11
1.00
0.89
0.78
0.67

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.03
0.07
0.12
0.20
0.30
0.48
0.73
1.07
1.78
2.87
4.33
6.14
8.30

10.80
13.42
16.17
19.03
21.63
23.97
26.03
28.18
30.40
32.70
35.08
37.53
40.07
42.20
43.93
45.27
47.39
50.30
54.00
58.38
63.43
69.17
73.66
76.90
78.90
80.68
82.23
83.57
84.79
85.90
86.90
87.79
88.57
89.23

‘ L.



NMFS  PIT-tag Data for Spring/Summer Yearling Chinook (Achord  et al. 1996)

1993 Data

Date
GIVEN

Percentage Flow(KCFS) Date
29-May
30-May
31-May

1-Jun
2-Jun
3-Jun
4-Jun
S-Jun
6-Jun
‘I-Jun
8-Jun
9-Jun

1 0-Jun
1 1-Jun
12-Jun
13-Jun
14-Jun
15-Jun
1bJun
17-Jun
18-Jun
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
26-Jun
27-Jun
28-Jun
29-Jun
30-Jun

1-Jul
2-Jul
3-Jul
4-Jul
5-Jul
6-Jul
7Jul
8-Jul
9-Jui

1 0-Jul
11-Jul
12-Jul
13-Jul
14-Jul
15-Jul
16-Jul
17-Jul
18-Jul
19-Jul
20-Jul
21-Jul
22-Jul
23-Jul
24-Jul
25-Jul

CREATED
Percentage Perd3 CumProb

2.03 0.68
2.07 0.69
2.10 0.70
1.77 0.59
1.43 0.48
1.10 0.37
1.03 0.34
0.97 0.32
0.90 0.30
0.87 0.29
0.83 0.28
0.80 0.27
0.70 0.23
0.60 0.20
0.50 0.17
0.53 0.18
0.57 0.19
0.60 0.20
0.73 0.24
0.87 0.29
1.00 0.33
1.10 0.37
1.20 0.40
1.30 0.43
1.13 0.38
0.97 0.32
0.80 0.27
0.70 0.23
0.60 0.20
0.50 0.17
0.37 0.12
0.23 0.08
0.10 0.03
0.10 0.03
0.10 0.03
0.10 0.03
0.07 0.02
0.03 0.01
0.00 0.00
0.03 0.01
0.07 0.02
0.10 0.03
0.07 0.02
0.03 0.01
0.00 0.00
0.03 0.01
0.07 0.02
0.10 0.03
0.07 0.02
0.03 0.01
0.00 0.00
0.03 0.01
0.07 0.02
0.10 0.03
0.07 0.02
0.03 0.01
0.00 0.00
0.03 0.01

89.91
90.60
91.30
91.89
92.37
92.73
93.08
93.40
93.70
93.99
94.27
94.53
94.77
94.97
95.13
95.31
95.50
95.70
95.94
96.23
96.57
96.93
97.33
97.77
98.14
98.47
98.73
98.97
99.17
99.33
99.46
99.53
99.57
99.60
99.63
99.67
99.69
99.70
99.70
99.71
99.73
99.77
99.79
99.80
99.80
99.81
99.83
99.87
99.89
99.90
99.90
99.91
99.93
99.97
99.99
100.00
100.00
100.01



NMFS  PIT-tag Data for Spring/Summer Yearling Chinook  (Achord  et al, 1996)

1993 Data

Date
GIVEN

Percentage  FlowiKCFSI Date
CREATED

Percentaee Pert/3 CumProb
26-Jul 0.07
27-Jul 0.10
28-Jul 0.07
29-Jul 0.03
30-Jul 0.00
31-Jul 0.00
1-Aug 0.00
2-Aug 0.00
3-Aug 0.00
4-Aug 0.00
5-Aug 0.00
6-Aug 0.00
7-Aug 0.00
8-Aug 0.00
9-Aug 0.00

1 0-Aug 0.00
11-Aug 0.00
12-Aug= 0.00
13-Aug 0.00
14-Aug 0.00
15-Aug 0.00
16-Aug 0.00
17-Aug 0.00
18-Aug 0.00
19-Aug 0.00
20-Aug 0.00
21-Aug 0.00
22-Aug 0.00
23-Aug 0.00
24-Aug 0.00
25-Aug 0.00
26-Aug 0.00
27-Aug 0.00
28-Aug 0.00
2PAug 0.00
30-Aug 0.00
3 1-Aug 0.00

0.02
0.03
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00.
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.10

100.03
100.07
100.09
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10
100.10



NMFS  PIT-tag Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

Date
GIVEN

Percentaee  Flow(KCFW
1-Apr 0.0
4-Apr 0.0
7-Apr 0.0

lo-Apr 0.0
13-Apr 0.1
16-Apr 0.8
1 Y- Apr 5.0
22-  Apr 14.7
25-Apr 13.2
28-Apt 9.1
1 -May 6.3
4-May 5.2
7-May 7.9

1 O-May 11.6
13-May 5.7
16-May 3.8
1 g-May 2.8
22-May 1.5
25-May 1.6
28-May 1.1
3 l-May 1.6

3-Jun 1.5
6-Jun 1.0
Y-Jun 0.6

12-Jun 0.4
15-Jun 0.5
18Jun 0.4
21-Jun 0.2
24-Jun 0.2
27-Jun 0.1
30-Jun 0.2

3-Jul 0.2
6-Jul 0.3
Y-Jul 1.1

12-Jul 0.3
15-Jul 0.5
18-Jul 0.3
21-Jul 0.2
24-Jul 0.2
27-Jul 0.0
30-Jul 0.0
2-Aug 0.0
5-Aug 0.0
8-Aug 0.0

11-Aug 0.0
14-Aug 0.0
17-Aug 0.0
20-Aug 0.0
23-Aug 0.0
26-Aug 0.0
29-Aug 0.0

I-Sep 0.0

27.1
34.6
35.7
35.3
40.1
35.6

59
77.7
68.6
72.8
73.7

76
80.7
89.5

86
80.4
74.3
74.1
77.7
64.3
54.7
50.5
45.7
39.4
40.3

42
35.2
31.4
28.5
24.3
23.8
25.6
40.7
44.7
43.3
43.2

45
43.2
42.8
43.6
22.2

1994 Data

Date
CREATED

Percentage PercJ3 CumFrob

1-Apr 0.00
2-Apr 0.00
3-Apr 0.00
4-Apr 0.00
5-Apr 0.00
6-Apr 0.00
7-Apr 0.00
8-Apr 0.00
Y-Apr 0 . 0 0

lo- Apr 0.00
11 -Apr 0.03
12-Apr 0.07
13-Apr 0.10
14-Apr 0.33
15-Apr 0.57
16-Apr 0.80
17-Apr 2.20
18-Apr 3.60
19-Apr 5.00
20-Apr 8.23
21-Apr 11.47
22-Apr 14.70
23-Apr 14.20
24-Apr 13.70
25-Apr 13.20
26-Apr 11.83
27-Apr 10.47
28-Apr 9.10
29-Apr 8.17
30-Apr 7.23
1 -May 6.30
2-May 5.93
3-May 5.57
4-May 5.20
5-May 6.10
6-May 7.00
7-May 7.90
g-May 9.13
Y-May 10.37

1 O-May 11.60
11 -May 9.63
12-May 7.67
13-May 5.70
14-May 5.07
15-May 4.43
16-May 3.80

17-May 3.47
1 g-May 3.13
1 Y-May 2.80
20-May 2.37
21-May 1.93
22-May 1.50
23-May 1.53
24-May 1.57
25-May 1.60
26-May 1.43

27-May 1.27
28-May 1.10

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.03
0.11
0.19
0.27
0.73
1.20
1.67
2.74
3.82
4.90
4.73
4.57
4.40
3.94
3.49
3.03
2.72
2.41
2.10
1.98
1.86
1.73
2.03
2.33
2.63
3.04
3.46
3.87
3.21
2.56
1.90
1.69
1.48
1.27
1.16
1.04
0.93
0.79
0.64
0.50
0.51
0.52
0.53
0.48
0.42
0.37

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.03
0.07
0.18
0.37
0.63
1.37
2.57
4.23
6.98

10.80
15.70
20.43
25.00
29.40
33.34
36.83
39.87
42.59
45.00
47.10
49.08
50.93
52.67
54.70
57.03
59.67
62.71
66.17
70.03
73.24
75.80
77.70
79.39
80.87
82.13
83.29
84.33
85.27
86.06
86.70
87.20
87.71
88.23
88.77
89.24
89.67
90.03



MHFS PIT-tag  Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

1994 Data

Date
GIVEN

Percentage Flow(KCFS)
CREATED

Date Percentage PercI3 CumProb
29-May 1.27
30-May 1.43
31-May 1.60

I-Jun 1.57
2-Jun 1.53
3-Jun 1.50
4-Jun 1.33
5-Jun 1.17
6-Jun 1.00
7-Jun 0.87
8-Jun 0.73
Y-Jun 0.60

lo-Jun 0.53
1 1-Jun 0.47
12-Jun 0.40
13-Jun 0.43
14-Jun 0.47
15-Jun 0.50
16-Jun 0.47
17-Jun 0.43
18-Jun 0.40
19-Jun 0.33
20-Jun 0.27
21-Jun 0.20
22-Jun 0.20
23-Jun 0.20
24-Jun 0.20
25-Jun 0.17
26-Jun 0.13
27-Jun 0.10
28-Jun 0.13
29-Jun 0.17
30-Jun 0.20

1-Jul 0.20
2-Jul 0.20
3-Jul 0.20
4-Jul 0.23
5-Jul 0.27
6-Jul 0.30
7-Jul 0.57
8-Jul 0.83
Y-Jul 1.10

1 0-Jul 0.83
1 I-Jul 0.57
12-Jul 0.30
13-Jul 0.37
14-Jul 0.43
15-Jul 0.50
16-Jul 0.43
17-Jul 0.37
18-Jul 0.30
IY-Jul 0.27
20-Jul 0.23
21-Jul 0.20
22-Jul 0.20
23-Jul 0.20
24-Jul 0.20
25-Jul 0.13

0.42
0.48
0.53
0.52
0.51
0.50
0.44
0.39
0.33
0.29
0.24
0.20
0.18
0.16
0.13
0.14
0.16
0.17
0.16
0.14
0.13
0.11
0.09
0.07
0.07
0.07
0.07
0.06
0.04
0.03
0.04
0.06
0.07
0.07
0.07
0.07
0.08
0.09
0.10
0.19
0.28
0.37
0.28
0.19
0.10
0.12
0.14
0.17
0.14
0.12
0.10
0.09
0.08
0.07
0.07
0.07
0.07
0.04

90.46
90.93
91.47
91.99
92.50
93.00
93.44
93.83
94.17
94.46
94.70
94.90
95.08
95.23
95.37
9s.51
95.67
95.83
95.99
96.13
96.27
96.38
96.47
96.53
96.60
96.67
96.73
96.79
96.83
96.87
96.91
96.97
9 7 . 0 3
97.10 -
97.17
97.23
97.31
97.40
97.50
97.69
97.97
98.33
98.61
98.80
98.90
99.02
99.17
99.33
99.48
99.60
99.70
99.79
99.87
99.93

100.00
100.07
100.13
100.18



NMFS  PIT-tag Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

1994 Data

Date
GIVES

Percentage Flow(KCFS) Date
CREATED

Percentage PercJ3 CumProb
26-Jul 0.07
27-Jul 0.00
28-Jul 0.00
29-Jul 0.00
30-Jul 0.00
3 1 -Jul 0.00
1 -Aug 0.00
2-Aug 0.00
3-Aug 0.00
4-Aug 0.00
5-Aug 0.00
6-Aug 0.00
7-Aug 0.00
8-Aug 0.00
9-Aug 0.00

lo-Aug 0.00
1 I-Aug 0.00
12-Aug 0.00
13-Aug 0.00
14-Aug 0.00
15-Aug 0.00
16-Aug 0.00
17-Aug 0.00
18-Aug 0.00
1 Y- Aug 0.00
20-Aug 0.00
21-Aug 0.00
22-Aug 0.00
23-Aug 0.00
24-Aug 0.00
25-Aug 0.00
26-Aug 0.00
27-Aug 0.00
28-Aug 0.00
29-Aug 0.00
30-Aug 0.00
3 1 -Aug 0.00

0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.20

100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20
100.20



NMFS  PIT-tag Data for Spring/Summer Yearling Chinook (Achord et al, 1996)

Date
GIVEN

PercentaPe  Flow(KCFSj
I-Apr 0.0
4-Apr 0.0
7-Apr 0.2

IO-Apr 3.0
13-Apr 4.4
16-Apr 4.8
19-Apr 4.1
22-Apr 1.7
25-Apr 4.0
28-Apr 5.5
1 -May 9.0
4-May 6.2
‘I-May 9.4

1 O-May 8.5
13-May 6.2
16-May 2.2
19-May 3.4
22-May 3.6
25-May 3.4
28-May 4.2
31-May 3.3

3-Jun 3.3
6-Jun 2.3
9-b 1.9

12Jun 0.5
15-Jun 0.3
18-Jun 1.0
21-Jun 1.0
24-Jun 0.2
27-Jun 0.2
30-Jun 0.4

3-Jul 0.3
6-Jul 0.5
9-Jul 0.3

12-Jul 0.2
15-Jul 0.1
18-Jul 0.2
21-Jul 0.1
24-Jul 0.0
27-Jul 0.1
30-Jul 0.0
2-Aug 0.0
5-Aug 0.0
8-Aug 0.0

1 1-Aug 0.0
ICAug 0.0
17-Aug 0.0
20-Aug 0.0
23-Aug 0.0
26-Aug 0.0
29-Aug 0.0

l-&p 0.0

41.2
41

59.4
65.8

71
62.1
64.1
55.2
66.6
79.1
87.5
96.8

120.6
117.6
103.3
105.7
114.5
118.8
112.2
107.3
129.7
139.9
141.8
114.4
116.4
118.8
118.1
100.1
89.2
94.1
85.7
83.5

71
68.7
67.1
54.2
52.1
47.7
49.5
49.3
46.5

1995  Data

Date
CREATED

Percentage PercJ3 CumProb

1 -Apr 0.00 0.00 0.00
2-Apr 0.00 0.00 0.00
3-Apr 0.00 0.00 0.00
4-Apr 0.00 0.00 0.00
5-Apr 0.07 0.02 0.02
6-Apr 0.13 0.04 0.07
7-Apr 0.20 0.07 0.13
8-Apr 1.13 0.38 0.51
9-Apr 2.07 0.69 1.20

IO-Apr 3.00 1.00 2.20
1 I-Apr 3.47 1.16 3.36
12-Apr 3.93 1.31 4.67
13-Apr 4.40 1.47 6.13
14-Apr 4.53 1.51 7.64
15-Apr 4.67 I .56 9.20
16-Apr 4.80 1.60 10.80
17-Apr 4.57 1.52 12.32
18-Apr 4.33 1.44 13.77
19-Apr 4.10 1.37 15.13
20-Apr 3.30 1.10 16.23
21-Apr 2.50 0.83 17.07
22-Apr 1.70 0.57 17.63
23-Apr 2.47 0.82 18.46
24-Apr 3.23 1.08 19.53
25-Apr 4.00 1.33 ‘0.87
26-Apr 4.50 1.50 22.37
27-Apr 5.00 1.67 24.03
28-Apr 5.50 1.83 25.87
29-Apr 6.67 2.22 28.09
30-Apr 7.83 2.61 30.70
1 -May 9.00 3.00 33.70
2-May 8.07 2.69 36.39
3-May 7.13 2.38 38.77
4-May 6.20 2.07 40.83
5-May 7.27 2.42 43.26
6-May 8.33 2.78 46.03
7-May 9.40 3.13 49.17
g-May 9.10 3.03 52.20
9-May 8.80 2.93 55.13

1 O-May 8.50 2.83 57.97
11 -May 7.73 2.58 60.54
12-May 6.97 2.32 62.87
13-May 6.20 2.07 64.93
14-May 4.87 1.62 66.56
15-May 3.53 1.18 67.73
16-May 2.20 0.73 68.47
17-May 2.60 0.87 69.33
1 g-May 3.00 1.00 70.33
19-May 3.40 1.13 71.47
20-May 3.47 1.16 72.62
21-May 3.53 1.18 73.80
22-May 3.60 1.20 75.00
23-May 3.53 1.18 76.18
24-May 3.47 1.16 77.33
25-May 3.40 1.13 78.47
26-May 3.67 1.22 79.69
27-May 3.93 1.31 81.00
28-May 4.20 1.40 82.40

.



NMFS PIT-tag  Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

1995 Data

GIVEN
Percentage Flow(KCFS) Date

CREATED
Percentage Perd3 CumProb

29-May 3.90 1.30 83.70
30-May 3.60 1.20 84.90
3 l-May 3.30 1.10 86.00

1-Jun 3.30 1.10 87.10
2-Jun 3.30 1.10 88.20
3-Jun 3.30 1.10 89.30
4-Jun 2.97 0.99 90.29
5-Jun 2.63 0.88 91.17
6-Jun 2.30 0.77 91.93
7-Jun 2.17 0.72 92.66
8-Jun 2.03 0.68 93.33
Y-Jun 1.90 0.63 93.97

lo-Jun 1.43 0.48 94.44
1 I-Jun 0.97 0.32 94.77
12-Jun 0.50 0.17 94.93
13-Jun 0.43 0.14 95.08
14-Jun 0.37 0.12 95.20
15-Jun 0.30 0.10 95.30
16-Jun 0.53 0.18 95.48
17-Jun 0.77 0.26 95.73
18-Jun 1 .oo 0.33 96.07
19-Jun 1.00 0.33 96.40
20-Jun 1.00 0.33 96.73
21-Jun 1.00 0.33 97.07
22-Jun 0.73 0.24 97.31
23-Jun 0.47 0.16 97.47
24-Jun 0.20 0.07 97.53
25-Jun 0.20 0.07 97.60
26-Jun 0.20 0.07 97.67
27-Jun 0.20 0.07 97.73
28-Jun 0.27 0.09 97.82
29-Jun 0.33 0.11 97.93
30-Jun 0.40 0.13 98.07

I-Jul 0.37 0.12 98.19
2-Jul 0.33 0.11 98.30
3-Jul 0.30 0.10 98.40
4-Jul 0.37 0.12 98.52
5-Jul 0.43 0.14 98.67
6Jul 0.50 0.17 98.83
7-Jul 0.43 0.14 98.98
8-Jul 0.37 0.12 99.10
Y-Jul 0.30 0.10 99.20

1 0-Jul 0.27 0.09 99.29
1 1-Jul 0.23 0.08 99.37
12-Jul 0.20 0.07 99.43
13-Jul 0.17 0.06 99.49
14-Jul 0.13 0.04 99.53
15-Jul 0.10 0.03 99.57
16-Jul 0.13 0.04 99.61
17-Jul 0.17 0.06 99.67
18-Jul 0.20 0.07 99.73
19-Jul 0.17 0.06 99.79
20-Jul 0.13 0.04 99.83
21-Jul 0.10 0.03 99.87
22-Jul 0.07 0.02 99.89
23-Jul 0.03 0.01 99.90
24-Jul 0.00 0.00 99.90
25-Jul 0.03 0.01 99.91



SMFS PIT-tag Data for Spring/Summer Yearling Chinook (Achord  et al, 1996)

1995 Data

Date
GIVEN

Percentage How(KCFS) Date
CREATED

Percentage Per&3 CumProb

0.02 99.9326-Jul
27-Jul
28-Jul
29-Jul
30-Jul
3 1-Jul
I-Aug
2-Aug
3-Aug
4-Aug
5-Aug
6-Aug
7-Aug
8-Aug
Y-Aug

lo-Aug
1 I-Aug
12-Aug
13-Aug
1CAug
15-Aug
16-Aug
17-Aug
18-Aug
1 Y-Aug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
30-Aug
3 1 -Aug

0.07
0.10
0.07
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.03 99.97
0.02 99.99
0.01 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00

100.00

. *.



Wild PIT-tagged Sockeye detected at Lower Granite hydrounit

pper Snake River Releases 1991 Upper Snake River: 1992 Upper Snake River: 1993

Date Dltcount % D e t e c t  CumPerc pltcount % Detect  CumPerc pitcount % Detect CumPerc pitcount % Detect  CumPerc
0.00 0.00 0.001-Apr

2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
7-Apr
8-Apr
Y-Apr
lo-Apr
11-Apr
12-Apr
13-Apr
16Apr
15-Apr
16-Apr
17-Apr
18-Apr
IY-Apr
20-Apr
21-Apr
22-Apr
23-Apr
24-Apr
25-Apr
26-Apr
27-Apr
28-Apr
29-  Apr
30-Apr
l-May
2-May
3-May
4-May
5-May
6-May
7-May
g-May
Y-May
IO-May
1 l-May
12-May
13-May

0.00
0.00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0.00
0.00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 0 0
0 0 0
0 0 0
0.00
0 .00
0 .00
0 0 0
0.00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 0 0
0.00
0 0 0

0.09
0.09
0.09

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0 .18
0.27
0.27
0.27
0.27

0.00
0.00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0.00
0.00
0 .00
0 .00
0 .00
0.00
0.00
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
0.00
0.00
0.00
0 .00
0 .00
0 .00
0 .00
0.00
0 .00
0 .00
0.00
0 .00
0.00
0.00
0 .00
0 .00
0 .00

Upper Snake River: 1994 Upper Snake River: 1995

2
2
2

2

0.03
0.03
0.05
0.05
0.05
0.03
0.05

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.05
0.10
0.15
0.21
0.23
0.28

Dltcount %Detect  CumPerc

0.11



Wild PIT-tagged Sockeye detected at Lower Granite hydrounit

pper Snake River Releases 199 1

Ditcount %  Detect  CumPerc
14-May
1 S-May
16.May
17-May
1 g-May
19-May
20-May
21-May
22-May
23-May
24-May

. 25May
26-May
27-May
28-May
29-May
30-May
31-May

1 -Jun
2-Jun
3-Jun
4-Jun
5-Jun
6-Jun
7-Jun
8 Jun
9-Sun
IO-Jun
1 I-Jun
12-Jun
13-Jun
14-Jun
1 S-Jun
16-Jun
17-Jun
18-Jun
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun

1
1

1
1
1

1

1

1
1

1

0.10
0.10

0.10
0.10
0.10

0.10

0.10

0.10
0.10

0.10

0 0 0
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.20
0.20
0.20
0.20
0.30
0.40
0.50
0.50
0.60
0.60
0.60
0.70
0.70
0.70
0.70
0.70
0.80
0.90
0.90
0.90
0.90
0.90
0.90
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Upper Snake River: 1992 Upper Snake River: 1993

pitcount % Detect  CumPerc
1 0.09 0.36

0.09

0.09 .
0.09
0.09
0.09

0.09

0.36
0.36
0.36
0.36
0.36
0.45
0.45
0.45
0.45
0.55
0.64
0.73
0.82
0.82
0.82
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91

&count % Detect  CumPerc

1 0.17

1 0.17
1 0.17

1 0.17

1 0.17

0.17
0.17
0.17
0.17
0.17
0.33
0.33
0.50
0.67
0.67
0.67
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
1.00
100
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Upper Snake River: 1995

pitcount % Detect  CumPerc

1 0.11

1 0.11

1 0.11

1 0.11

-2 0.22
1 0.11

1 0.11

0.11
0.11
0.22
0.22
0.22
0.22
0.33
0.33
0.33
0.44
0.44
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.78
0.89
0.89
0.89
0.89
0.89
0.89
0.89
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
loo



pper Snake River Releases 1991

,
Date pitcount % Detect CumPerc

26-Jun 1 .tbo
27.Jun
28-Jun
29-Jun
30-Jun

1-Jul
2-Jul
3-Jul
4-Jul
5-Jul
6-Jul
7-Jul
8-Jul
9-Jul
lo-Jul
1 I-Jul
12-Jul
13-Jul
14-Jul
15 Jul
16-Jul
17-Jul
18-Jul
19-Jul
20-Jul
21-Jul
22-Jul
23-Jul
24-Jul
25-Jul
26-Jul
27-Jul
28-Jul
29-Jul
30-Jul
31-Jul
1-Aug
2-Aug
3-Aug
4-Aug
5-Aug
6-Aug
7-Aug

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
100
1.00
1.00
1.00
1.00
1.00
100
1 00
100
100
1.00
1.00
1.00
1.00
100
1.00
100
100
1.00
1.00
1.00
1.00
1.00
1.00
100
1 CM)
1 tbo
1 00
100
100
100

Wild PIT-tagged Sockeye detected at Lower Granite hydrounit

Upper Snake River: 1992 Upper Snake River: 1993

pitcount % Detect CumPerc pit.count % Detect  CumPerc
0 91 1 .oo

0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91

1 0.09 1.00
1.00
1.00
1.00
1.00
1.00

1.00
1 tn
1 .U)
1.W)
1.00
1.00
1.00

1.W
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 .oo
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
I 00
1 .tn,
loo
1.00
1.00
1.00

Upper Snake River: 1994 Upper Snake River: 1995

pltcount % Detect  CumPerc pitcount % Detect  CumPerc
0.97 1.00

0.03

0 97
0.97
1.00
1.00
1.00
1.00
1.00
1.00
l.Oq
1.00
100
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 tn)
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
I 00
1 ot)
1 .a,
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 .OO
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 tK1

1.00
1.00
1.00
1.00



pper Snake River Releases 1991 Upper Snake River: 1992

Date pitcount % Detect  CumPerc
8-Aug 1.00
9-Aug
IO-Aug
11-Aug
12-Aug
13-Aug
14-Aug
15-Aug
16-Aug
17-Aug
18-Aug
19-Aug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
30-Aug
31-Aug

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Wild PIT-tagged Sockeye detected at Lower Granite hydrounit

Upper Snake River: 1993 IJpper  Snake River: 1994 Upper Snake River: 1995

pitcount % Detect CumPerc pitcount % Detect  CumPerc pitcount % Detect  CumPerc pitcount % Detect  CumPerc
1.00 1.00 1.00 1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 .OO
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



PIT-tagged Fall Subyearling  Chinook Tagged

and Released by Billy Connor

SUMMED
DATE SNK-1991 SNK-1992 SSK-1993  SNK-1994  w-K-1995  CLW 9 s  St- w/o CWR-

1 14-May
5-May
6-May
I-May
g-May
9-May

lo-May
11-May
12-May
13-May
1CMay
15-May
16-May
ll-May
1 g-May
19-May
IO-May
21-May
22-May
23-May
24-May
25-May
26-May
27-May
28-May
29-May
30-May
31-May

l-Jim
2-Jun
3-Jun
4-Jun
5-Jun
6-Jun
7-Jun
8-Jun
9-Jun

lo-Jun
11-Jun
12-Jun
13-Jun
14-Jun
15-Jun
16-Jun
ll-Jun
18-Jun
19-Juu
20-Jun
21Jun
22-Jun
23-Jun
24-Juu
25-Jun
26-Juu
27-Jun
28-Jun
29-Jun
30-Jun

1Jul
2-Jul
3-Jul
4-Jul

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
1
1
1
1
0
0
1
0
1
3
2
0
1
1
0
2
5
0
0
1
1
1
2
2
0
0
1
0

0
2
0

0

1
0
0
0
0
0
0
0
0
0
0
0
0
0
2
1
2
0
0
0
0

1 1
0 0
0 1
0 2
0 2
1 0
1 0
0 3
1 4
3 3

2
3
4
5
6
4
0
3
2
0
0

2
3
3

2

0 0
0 0
0 0
0 0
0 0
II 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 1
1 1
0 0
2 2
0 0
3 3
1 1
2 2
2 2
1 1
0 0
1 1
1 1
1 1
2 2
4 4
3 3
2 2
4 4
5 5
5 5
8 8
9 9
1 1
5 5
3 3
2 2
5 5
6 6
7 7
4 4

1 7 6
0 13 13
0 8 8



PIT-tagged Fall Subyearling Chinook Tagged

and Released by Billy Connor

SUMMED
DATE SNK 1991 SNK 1992 SNK 1993 SNK 1994 SNK 1995 CLW 95 SUMMED w/o CWR

5-Jul
6-Jul
I-Jul
8-Jul
9-Jul

lo-Jul
11-Jul
12-Jul
13-Jul
14-Jul
15-Jul
16-Jul
17-Jul
1 &Jul
19-Jul
20-Jul
21-Jul
22-Jul
23-Jul
24-Jul
25-Jul
26-Jul
27-Jul
28-Jul
29-Jul
30-Jul
31-Jul
1 -Aug
2-Aug
3-Aug
4-Aug
5-Aug
6-Aug
I-Aug
8-Aug
9-Aug

IO-Aug
11-Aug
12-Aug
13-Aug
lCAtq3
15-Aug
16-Aug
II-Aug
18-Aug
1PAug
20-A%
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
30- Aug
31-Aug

1 -Sep
2-&p
3-Sep

4-SeP

0
0
1
1
2
1
1
0
2
0
3
0
1
3
1
5
2
2
2
6
9
0
1
1
0
1
1
1
2
3
0
0
1
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0

0 2
0 2
1 0
0 0
0 3
0 1
0 1
0 0
0 0
0 4
0 3
0 0
0 1
0 0
0 0
0 5
1 3

1
1
2
2
1
3
2
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1

5 4 0 11 11
I 3 0 6 6
8 8 0 18 18
4 3 0 8 8
3 14 0 22 22
8 14 0 24 24
7 9 0 18 18
3 5 0 8 8
2 7 0 II 11
2 3 1 10 9
3 2 1 12 11
2 10 0 12 12
1 9 0 12 12
4 10 0 17 17
0 15 1 17 16
0 9 0 19 19
0 4 0 10 10
1 12 0 16 16
0 7 0 10 10
2 3 0 13 13
1 5 0 17 17
0 4 0 5 5
0 5 0 9 9
2 13 2 20 18
0 9 0 11 11
1 13 0 16 16
0 9 0 10 10
0 7 0 8 8
0 6 0 8 8
0 4 0 7 7
1 6 0 7 7
1 10 0 11 11
3 11 1 16 15
3 10 1 14 13
0 5 0 5 5
0 5 0 5 5
0 5 0 6 6
1 4 0 6 6
0 3 0 3 3
1 1 1 3 2
0 0 0 0 0
0 5 1 6 5
0 3 1 4 3
0 0 0 0 0
0 6 0 6 6
0 2 1 3 2
0 1 0 1 1
0 1 0 1 1
0 0 0 1 1
0 0 0 0 0
0 2 0 2 2
0 0 0 1 1
0 1 0 1 1
0 1 0 1 1
0 1 0 2 2
1 1 0 2 2
0 0 0 0 0
0 1 0 1 1
0 0 0 0 0
0 1 0 2 2
0 0 0 0 0
0 2 1 3 2



PIT-tagged Fall Subyearling Chinook Tagged

and Released by Billy Connor

SUMMED
DATE SNK-1991  SNK-1992  SNK-1993  SNK-1994 SNK-1995  CLW-95 SUMMED WI0 CWR

S-Sep 1 0 0 0
6-Sep
7-Sep

MeP
9-Sep

1 O-Sep
ll-Sep
12-Sep
13Sep
14-Sep
15Sep
16-Sep
17Sep
18Sep
19-Sep
20-Sep
21Sep
22-Sep
23Sep

24-M
25Sep
26-Sep
27-Sep
28-Sep
29-Sep
30-Sep

1 -0ct
2-act
3-act
4-act
s-act
6-Ott
7-act
8-Ott
9-act

lo-act
1 1 -0ct
12-act
13-act
14-act
15-act
16-Ott
17-act
18-Ott
19-act
20-act
2 1 -0ct
22-act
23-act
24-act
25-act
26-Ott
27-act
28-Ott
29-act
30-C&t

0 0
0 0
0 0
1 0
0 1
1 2
1 1
0 0
0 3
0 0
0 1
0 0
0 5
0 2
0 0
0 1
0 0
0 1
1 0

0
0
1
0
0
0
0
1
0
0
2
2
0
0
0
0
0
0
0
0
0
1
1
1
0
0
1
0
1
1

0
0
0
0
0
0
2
0
1
0
0
0
1
1
1
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
2
0
1
0
1
0
0
1
0
1
0
0
0
1

1
0
0
0
1
1
3
4
0
4
0
1
0
6
3
1
1
1
1
1
0
0
1
1
0
0
0
1
0
0
2
2
0
0
0
0
0
0
0
1
0
1
3
1
1
0
2
0
1
2
0
1
0
0
0

1
0
0
0
1
1
3
2
0
3
0
1
0
5
2
0
1
0
1
1
0
0
1
0
0
0
0
1
0
0
2
2
0
0
0
0
0
0
0
0
0
1
1
1
0
0
1
0
1
1
0

. 0
0
0
0
0



PIT-tagged Fall Subyearling  Chinook Tagged

and Released by Billy Connor

DATE

Percent
Percent Percent Percent Percent Percent Percent P e r c e n t  SW
sM(_1991  SNK 1 9 9 2  SNK  1 9 9 3  SNK  1 9 9 4  SNK  1 9 9 5  CLW-95 S U M M E D WI0 CWR

CMay
5-May
6-May
7-May
&May
9-May

lo-May
1 l-May
12-May
13-May
1CMay
15-May
16-May
17-May
18-May
19-May
20-May
21-May
22-May
23-May
24-May
25-May
26-May
27-May
2%May
29-May
30-May
31-May

I-Jun
2-Jun
3-Jun
4-Jun
5Jun
6-Jun
‘I-Jun
8-Jun
9-Jun

lo-Jun
1 I-Jun
1ZJun
13-Jun
ICJUn
15-Jun
16-Jun
I7-Jun
18-Jlm
19-Jun
20-Jun
21-Jun
22Jun
23-JIM
24-Jun
25-Jun
26-Jun
27-Jun
28-Jun
29-Jun
30-Jun

1-Jul
2-Jul
3-Jul
4-Jul

0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.02
0.03
0.00
0.00
0.00
0.00

- 0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.03
0.03
0.03
0.03
0.00
0.00
0.03
0.00
0.03
0.09
0.06
0.00
0.03
0.03
0.00
0.06
0.15
0.00
0.00
0.03
0.03
0.03
0.06
0.06
0.00
0.00
0.03
0.00

0.02
0.00
0.00
0.00
0.00
0.02
0.02
0.00
0.02
0.06

0.01
0.01
0.00
0.01
0.02
0.02
0.00
0.00
0.03
0.04
0.03

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.02
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.00
0.00
0.01
0.01
0.01
0.01

0.03 0.01
0.00 0.02
0.00 0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.02
0.01



PIT-tagged Fall Subyearling  Chinook Tagged

and Released by Billy Connor

DATE

Percent
Percent Perrent Percent Percent Percent Percent P e r c e n t  S U M M E D
SNK-1991  SNK-1992 SW-1993 SNK-1994 SNK  1995 CLW 95 SC’MMED  w / o  CWR

0.00 0.04 0.05 0.01 0.02 0.025-Jul
6-Jld
7-Jul
a-Jul
9-Jul

lo-Jul
11-Jul
12-Jul
13-Jul
14-Jul
15-Jul
16-Jul
17-Jul
18-Jul
19-Jul
20-Jul
21-Jul
22-Jul
23-Jul
24-Jul
25-Jul
26-Jul
27-Jul
28-Jul
29-Jul
30-Jul
31-Jul
1-Aug
2-Aug
3-Aug
4-Aug
5-Aug
6-Aug
7-Aug
8-Aug
9-Aug

lo-Aug
1 I-Aug
12-Aug
13-Aug
1CAug
15-Aug
16-Aug
17-Aug
18-Aug
19-Aug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
30-Aug
31-Aug

1 -Sep
2-Sep
3-Sep
4Sep

0.00
0.00
0.02
0.02
0.03
0.02
0.02
0.00
0.03
0.00
0.05
0.00
0.02
0.05
0.02
0.08
0.03
0.03
0.03
0.09
0.14
0.00
0.02
0.02
0.00
0.02
0.02
0.02
0.03
0.05
0.00
0.00
0.02
0.00
0.00
0.00
0.02
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.02
0.00.
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03

d

0.04
0.00
0.00
0.06
0.02
0.02
0.00
0.00
0.08
0.06
0.00
0.02
0.00
0.00
0.10
0.06
0.02
0.02
0.04
0.04
0.02
0.06
0.04
0.04
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02

0.01
0.09
0.04
0.03
0.09
0.08
0.03
0.02
0.02
0.03
0.02
0.01
0.04
0.00
0.00
0.00
0.01
0.00
0.02
0.01
0.00
0.00
0.02
0.00
0.01
0.00
0.00
0.00
0.00
0.01
0.01
0.03
0.03
0.00
0.00
0.00
0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00

0.01
0.02
0.01
0.03
0.03
0.02
0.01
0.02
0.01
0.00
0.02
0.02
0.02
0.04
0.02
0.01
0.03
0.02
0.01
0.01
0.01
0.01
0.03
0.02
0.03
0.02
0.02
0.01
0.01
0.01
0.02
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.01
0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.03
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.03
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.03
0.03
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03

0.01
0.03
0.01
0.03
0.04
0.03
0.01
0.02
0.01
0.02
0.02
0.02
0.03
0.03
0.03
0.01
0.02
0.01
0.02
0.03
0.01
0.01
0.03
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.01
0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.01
0.03
0.01
0.03
0.04
0.03
0.01
0.02
0.01
0.02
0.02
0.02
0.03
0.03
0.03
0.02
0.03
0.02
0.02
0.03
0.01
0.01
0.03
0.02
0.03
0.02
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



8
8
8
8
8
8
8
8
8
8
8
8
8
~

8
8
8
8
8
8
8
8
8
8
8
8
8
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8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
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d
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d
d
d
d
d
d
d
d
d
d
d
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PIT-tagged Fall Subyearling Chinook Tagged

and Released by Billy Connor

DATE

Cum
Cum Cum Cum Cum Cum Cum Cum Percent
Percent Percent Percent Percent Percent Percent Percent SCTMMED
SNK  1991 SNK 1992 SNK  1993 SSK 1994 SN-K  1995 CLW-95 SUMMED w/o CWR

0.004-May
5-May
6-May
7-May
a-May
9-May

lo-May
1 l-May
12-May
13-May
14-May
15-May
16-May
17-May
1 a-May
19-May
20-May
21-May
22-May
23-May
24May
25-May
26-May
27-May
28-May
29-May
30-May
31-May

1 -Jun
2-Jun
3-Jun
4-Jun
S-Jun
6-Jun
‘I-Jun
a-Jun
9-Jun

lo-Jun
11-Jun
IZJun
13-Jun
14-Jun
15-Jun
16dun
17-Jun
la-Jun
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
26-Jun
27-Jun
28-Jun
29-Jun
30-Jun

l-Jul
2-Jul
3-Jul
4-Jul

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0 .02
0 .02
0 .02
0 .02
0 .02
0 .02
0 .02
0 .02
0 .02
0 .02
0 .02
0 .02
0 .02
0.05
0 .06
0 .09
0 .09
0 .09
0 .09
0 .09

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.09
0.12
0.15
0.18
0.21
0.21
0.21
0.24
0.24
0.27
0.36
0.42
0.42
0.45
0.48
0.48
0.55
0.70
0.70
0.70
0.73
0.76
0.79
0.85
0.91
0.91
0.91
0.94
0.94

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.02
0.02
0.04
0.06
0.06
0.08
0.14

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.01 0.00 0.01
0.00 0.01 0.00 0.01
0.00 0.01 0.00 0.01
0.00 0.01 0.00 0.01
0.00 0.01 0.00 0.02
0.00 0.02 0.00 0.02
0.00 0.02 0.00 0.02
0.00 0.02 0.00 0.02
0.00 0.02 0.00 0.02
0.00 0.02 0.00 0.02
0.00 0.02 0.00 0.03
0.00 0.02 0.00 0.03
0.00 0.02 0.00 0.03
0.00 0.03 0.00 0.04
0.00 0.03 0.00 0.04
0.00 0.04 0.00 0.05
0.00 0.05 0.00 0.06
0.00 0.06 0.00 0.06
0.00 0.08 0.00 0.07
0.00 0.09 0.00 0.09
0.01 0.09 0.00 0.09
0.02 0.09 0.00 0.10
0.02 0.10 0.00 0.10
0.03 0.10 0.00 0.10
0.05 0.10 0.00 0.11
0.08 0.10 0.00 0.12
0.08 0.11 0.00 0.13
0.08 0.11 0.00 0.14
0.11 0.12 0.03 0.15
0.15 0.14 0.03 0.17
0.18 0.14 0.03 0.18

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.04
0.04
0.04
0.05
0.06
0.07
0.08
0.09
0.09
0.10
0.11
0.11
0.12
0.13
0.14
0.14
0.15
0.17
0.19



PIT-tagged Fall Subyearling  Chinook Tagged

and Released by Billy Connor

DATE

Cum
Cum Cum Cum Cum Cum Cum Cum Percent
Percent Percent Percent Percent Percent Percent P e r c e n t  S U M M E D
SNK-1991  SNK-1992  SNK-1993  SNK-1994  ShX-1995  CLW-95 S U M M E D w/o CWR

6-Jul
7-Jul
a-Jul
9-Jul

lo-Jul
11-Jul
12-Jul
13-Jul
14-Jul
15-Jul
16-Jul
17-Jul
1 a-Jul
19-Jul
20-Jul
21-Jul
22-Jul
23-Jul
24-Jul
25-Jul
26-Jul
27-Jul
28-Jul
29-Jul
30-Jul
31-Jul
1-Aug
2-Aug
3-Aug
4-Aug
5-Aug
6-Aug
7-Aug
a-Aug
9-Aug

lo-Aug
11-Aug
12-Aug
13-Aug
1CAug
15-Aug
16-Aug
17-Aug
1 a-Aug
19-Aug
20-Aug
fl-Aug
22-At43
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
30-Aug
31-Aug

I-sep
2-&p
3-Sep
4Sep

0.09 0.94 0.18 0.24 0.15 0.03
0.09 0.94 0.22 0.25 0.16 0.03
0.11 0.97 0.22 0.34 0.18 0.03
0.13 0.97 0.22 0.38 0.19 0.03
0.16 0.97 0.29 0.41 0.22 0.03
0.17 0.97 0.31 0.50 0.26 0.03
0.19 0.97 0.33 0.58 0.28 0.03
0.19 0.97 0.33 0.61 0.29 0.03
0.22 0.97 0.33 0.63 0.31 0.03
0.22 0.97 0.41 0.65 0.32 0.07
0.27 0.97 0.47 0.68 0.32 0.10
0.27 0.97 0.47 0.71 0.35 0.10
0.28 0.97 0.49 0.72 0.37 0.10
0.33 0.97 0.49 0.76 0.40 0.10
0.34 0.97 0.49 0.76 0.43 0.14
0.42 0.97 0.59 0.76 0.46 0.14
0.45 1.00 0.65 0.76 0.47 0.14
0.48 1.00 0.67 0.77 0.50 0.14
0.52 1.00 0.69 0.77 0.51 0.14
0.61 1.00 0.73 0.79 0.52 0.14
0.75 1.00 0.78 0.80 0.53 0.14
0.75 1.00 0.80 0.80 0.54 0.14
0.77 1.00 0.86 0.80 0.56 0.14
0.78 1.00 0.90 0.83 0.59 0.21
0.78 1.00 0.94 0.83 0.61 0.21
0.80 1.00 0.96 0.84 0.64 0.21
0.81 1.00 0.96 0.84 0.67 0.21
0.83 1.00 0.96 0.84 0.68 0.21
0.86 1.00 0.96 0.84 0.70 0.21
0.91 1.00 0.96 0.84 0.71 0.21
0.91 1.00 0.96 0.85 0.72 0.21
0.91 1.00 0.96 0.86 0.75 0.21
0.92 1.00 0.96 0.89 0.78 0.24
0.92 1.00 0.96 0.92 0.80 0.28
0.92 1.00 0.96 0.92 0.81 0.28
0.92 1.00 0.96 0.92 0.83 0.28
0.94 1.00 0.96 0.92 0.84 0.28
0.95 1.00 0.96 0.93 0.85 0.28
0.95 1.00 0.96 0.93 0.86 0.28
0.95 1.00 0.96 0.95 0.86 0.31
0.95 1.00 0.96 0.95 0.86 0.31
0.95 1.00 0.96 0.95 0.87 0.34
0.95 1.00 0.96 0.95 0.88 0.38
0.95 1.00 0.96 0.95 0.88 0.38
0.95 1.00 0.96 0.95 0.89 0.38
0.95 1.00 0.96 0.95 0.90 0.41
0.95 1.00 0.96 0.95 0.90 0.41
0.95 1.00 0.96 0.95 0.90 0.41
0.97 1.00 0.96 0.95 0.90 0.41
0.97 1.00 0.96 0.95 0.90 0.41
0.97 1.00 0.96 0.95 0.91 0.41
0.97 1.00 0.98 0.95 0.91 0.41
0.97 1.00 0.98 0.95 0.91 0.41
0.97 1.00 0.98 0.95 0.91 0.41
0.98 1.00 0.98 0.95 0.92 0.41
0.98 1.00 0.98 0.96 0.92 0.41
0.98 1.00 0.98 0.96 0.92 0.41
0.98 1.00 0.98 0.96 0.92 0.41
0.98 1.00 0.98 0.96 0.92 0.41
0.98 1.00 1.00 0.96 0.92 0.41
0.98 1.00 1.00 0.96 0.92 0.41
0.98 1.00 1.00 0.96 0.93 0.45

0.20 0.20
0.21 0.21
0.23 0.24
0.24 0.25
0.28 0.29
0.31 0.33
0.34 0.35
0.35 0.37
0.37 0.38
0.38 0.40
0.40 0.41
0.42 0.43
0.44 0.45
0.46 0.48
0.49 0.50
0.52 0.53
0.53 0.55
0.56 0.57
0.57 0.59
0.59 0.61
0.62 0.64
0.62 0.64
0.64 0.66
0.67 0.69
0.68 0.70
0.71 0.73
0.72 0.74
0.73 0.76
0.75 0.77
0.76 0.78
0.77 0.79
0.78 0.81
0.81 0.83
0.83 0. a5
0.84 0.86
0.84 0.87
0.85 0.88
0.86 0.89
0.87 0. a9
0.87 0.90
0.87 0.90
0.88 0.90
0.88 0.91
0.88 0.91
0.89 0.92
0.90 0.92
0.90 0.92
0.90 0.92
0.90 0.92
0.90 0.92
0.91 0.93
0.91 0.93
0.91 0.93
0.91 0.93
0.91 0.94
0.92 0.94
0.92 0.94
0.92 0.94
0.92 0.94
0.92 0.94
0.92 0.94
0.93 0.95
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1991 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

312819  1 0 0.000 0
3129191
313019 1
3131191

4/l/91
41219 1
41319 1
41419 1
415191
41619 1
41719  1
4/a/9 1
41919 1

411019 1
4/l 1191
4112191
4113191
4114191
4115191
4116191
4117191
4118191
4119191
412019 1
4121191
412219 1
412319 1
4/24/9 1
412519 1
412619 1
412719 1
412819 1
412919 1
413019 1
511191
51219 1
513191
514191
51519 1
51619 1
51719 1
5/8/91
519191

5llOl91
5111191
5112191
5113191
5114191
5115191
S/16/91
5117191
5118191
5119191
512019 1
5121191
512219 1
512319 1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0
0
0
1
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10
0
0
0
0

1 2
0
0
0
0
0

20
0

60
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

100
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

10
0
0
0
0

12
0
0
0
0
0

20
0

60
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

100
0
0
0
0
0
0

0.000
0.000
0.000
0.000
0.000
0.000
O.OtXl
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.072
0.000
0.000
0.000
0.000
0.086
0.000
0.000
0.000
0.000
0.000
0.144
0.000
0.432
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.721
0.000
0.000
0.000
0.000
0.000
O.CGO

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1 0
10
1 0
10
10
22
22
22
22
22
22
42
42

102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
102
202
202
202
202
202
202
202

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.07%
0.07%
0.07%
0.07%
0.07%
0.16%
0.16%
0.16%
0.16%
0.16%
0.16%
0.30%
0.30%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
1.46%
1.46%
1.46%
1.46%
1.46%
1.46%
1.46%



1991 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

512519 1 0 0
512619 1 0 0
512719 1 0 0
5/28/91 0 0
512919 I 0 0
5130191 0 0
5131191 0 0
6/l/91 0 0
61219 1 0 0
61319 1 0 0
61419 1 0 0
61519 1 0 0
61619 1 0 0
61719 1 0 0
61819 1 0 0
61919 1 0 0

6110191 34 510
6/l 1191 38 570
6112191 29 435
6113191 42 630
6114191 55 660
6115191 39 468
6116191 24 288
6117191 23 276
6118191 10 120
6/19/91 10 100
612019 1 6 60
6121191 17 170
612219 1 6 60
612319 1 7 70
612419 1 3 30
612519 1 7 70
612619 1 4 40
612719  1 16 160
612819 1 12 120
612919 1 3 30
613019 1 2 20
7/l/91 5 50
71219 1 7 70
71319 1 15 150
71419  1 8 a0
71519 1 11 110
71619 1 5 50
71719 1 4 40
7/a/9 1 1 5 150
71919 1 12 120

7llOl91 9 90
7/l 1191 6 60
7112191 19 190
7113191 15 150
7114191 19 190
7115191 24 240
7116191 31 310
7117191 21 210
7118191 35 350
7119191 71 355
712019 1 45 225
7121191 22 110

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

510
570
435
630
660
468
288
276
120
100

67
170

60
70
30
70
40

160
120

30
20
50
70

150
80

110
50
40

150
120

90
60

190
150
190
240
310
210
350
355
225
110

O.ooO 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
0.000 202 1.46%
3.676 712 5.13%
4.108 1282 9.24%
3.135 1717 12.38%
4.541 2347 16.92%
4.757 3007 21.67%
3.373 3475 25.05%
2.076 3763 27.12%
1.989 4039 29.11%
0.865 4159 29.98%
0.721 4259 30.70%
0.483 4326 31.18%
1.225 4496 32.41%
0.432 4556 32.84%
0.505 4626 33.34%
0.216 4656 33.56%
0.505 4726 34.06%
0.288 4766 34.35%
1.153 4926 35.51%
0.865 5046 36.37%
0.216 5076 36.59%
0.144 5096 36.73%
0.360 5 146 37.09%
0.505 5216 37.60%
1.081 5366 38.68%
0.577 5446 39.25%
0.793 5556 40.05%
0.360 5606 40.41%
0.288 5646 40.69%
1.081 5796 41.78%
0.865 5916 42.64%
0.649 6006 43.29%
0.432 6066 43.72%
1.369 6256 45.09%
1.081 6406 46.17%
1.369 6596 47.54%
1.730 6836 49.27%
2.234 7146 51.51%
1.514 7356 53.02%
2.523 7706 55.54%
2.559 8061 58.10%
1.622 8286 59.72%
0.793 8396 60.52%

.- --



1991 Smolt Passage Index for Subyearling Fall  Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

712319 1
712419  1
712519  1
712619  1
712719  1
7/28/9 1
712919  1
713019  1
7131191
811191
81219 1
81319 1
81419 I
B/5/9 1
81619 1
B/7/9 1
B/8/9 1
81919 1

8llOl91
8/l 1191
811219  1
8113191
8114191
8115191
B/16/91
8117191
8llBl91
8119191
812019 1
8121191
812219 1
812319 1
812419  1
812519  1
812619  1
812719  1
812819  I
B/29/9 1
813019 1
B/31/91
9/l/91
91219 1
91319 1
9/4/g 1
9/5/91
9f6l91
91719 I
918191
g/9/91

9f 10191
9/l l/91
9112191
9113191
9114191
9115191
9116191
9f 17191
9flBl91

341
501

1022
766
318
261
147
169
154
85

122
171
199

84
60
71
58
50
29
53
24
18
18
17
9
8

32
22
10
15
31
21
18
9

10
24
7
5
5
3
0
0
0
0
1
1
2
1
4
7
1
1
3
2
0
2
1
2

341
501

1022
766
318
261
147
169
154
85
122
171
199

84
60
71
58
50
29
53
24
18
18
17
9
8

32
22
10
15
31
21
18
9

10
24
7
5
5
3
0
0
0
0
1
1
2
1
4
7
1
1
3
2
0
2
1
2

341
501
1022
766
318
261
147
169
154
85

122
171
199

84
60
71
58
50
29
53
24
18
26
23
9
8

32
22
10
15
31
21
18
9

10
24
7
5
5
3
0
0
0
0
1
1
2
1
4
7
1
1
3
2
0
2

1
2

2.458
3.611
7.366
5.521
2.292
1.881
1.060
1.218
1.110
0.613
0.879
1.233
1.434
0.605
0.432
0.512
0.418
0.360
0.209
0.382
0.173
0.130
0.187
0.166
0.065
0.058
0.231
0.159
0.072
0.108
0.223
0.151
0.130
0.065
0.072
0.173
0.050
0.036
0.036
0.022
0.000
0.000
0.000
0.000
0.007
0.007
0.014
0.007
0.029
0.050
0.007
0.007
0.022
0.014
0.000
0.014
0.007
0.014

9505
10527
11293
11611
11872
12019
12188
12342
12427
12549
12720
12919
13003
13063
13134
13192
13242
13271
13324
13348
13366
13392
13415
13424
13432
13464
13486
13496
13511
13542
13563
13581
13590
13600
13624
13631
13636
13641
13644
13644
13644
13644
13644
13645
13646
13M8
13649
13653
13660
13661
13662
13665
13667
13667
13669
13670
13672

64.90%
68.51%
75.88%
81.40%
83.69%
85.57%
86.63%
87.85%
88.96%
89.57%
90.45%
91.68%
93.12%
93.72%
94.15%
94.67%
95.08%
95.44%
95.65%
96.04%
96.21%
96.34%
96.53%
96.69%
96.76%
96.81%
97.04%
97.20%
97.28%
97.38%
97.61%
97.76%
97.89%
97.95%
98.03 7%
98.20%
98.25%
98.28%
98.32%
98.34%
98.34%
98.34%
98.34%
98.34%
98.35%
98.36%
98.37%
98.38%
98.41%
98.46%
98.46%
98.47%
98.49%
98.51%
98.51%
98.52%
98.53%
98.54%



1991 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

912019 1
9121191
912219 1
912319 1
912419 1
912519 1
9/26/9 1
912719 1
912819 1
912919 I
913019 1
10/1/91
10/2/91
10/3/91
lOl4f9  1
lOl5l91
lOf6f91
101719 1
10/B/9 1
10/9/9 1

10/10/91
10/l l/91
lOl12l91
10/13/91
lOl14l91
10/15/91
10/16/91
lOl17f91
10/18/91
10/19/91
10120/91
lOl21f91
lOl22f91
10/23/91
lOl24f9  1
1012519  1
lOl26f9  1
1012719  1
1012819 1
1012919  1
lOl3Ol9  1
10/31/91

1 l/l/91
1 l/2/91
1113191
1 l/4/91
1 l/5/91
1 I/6/91
1 l/7/91
1 l/8/91
1 l/9/91

11llOl91
11/11/91
lll12l91
11/13/91
11/14/91
11/15/91
lll16l91

4 4
9 9
2 2
1 1
4 4
2 2
2 2
2 2
2 2
6 6
3 3
4 4
0 0
9 9
3 3
2 2
3 3
1 1
4 4
3 3
2 2
3 3
4 4
1 1
1 1
4 4
1 1
0 0
0 0
1 1
0 0
0 0
1 1
1 1
3 3
1 1
3 3
0 0
1 1
1 1
2 2
1 I
0 0
2 2
0 0
0 0
1 1
1 1
3 3
0 0
3 3
0 0
3 3
1 1
2 2
5 5
6 6

L

2
4
9
2
1
4
2
2
2
2
6
3
4
0
9
3
2
3
1
4
3
2
3
4
1
1
4
1
0
0
1
0
0
1
1
3
1
3
0
1
1
2
1
0
2
0
0
1
1
3
0
3
0
3
1
2
5
6

0.014
0.029
0.065
0.014
0.007
0.029
0.014
0.014
0.014
0.014
0.043
0.022
0.029
0.000
0.065
0.022
0.014
0.022
0.007
0.029
0.022
0.014
0.022
0.029
0.007
0.007
0.029
0.007
0.000
0.000
0.007
0.000
0.000
0.007
0.007
0.022
o.cQ7
0.022
0.000
0.007
0.007
0.014
0.007
0.000
0.014
0.000
0.000
0.007
0.007
0.022
O.ooO
0.022
0.000
0.022
0.007
0.014
0.036
0.043

13676
13680
13689
13691
13692
13696
13698
13700
13702
13704
13710
13713
13717
13717
13726
13729
13731
13734
13735
13739
13742
13744
13747
13751
13752
13753
13757
13758
13758
13758
13759
13759
13759
13760
13761
13764
13765
13768
13768
13769
13770
13772
13773
13773
13775
13775
13775
13776
13777
13780
13780
13783
13783
13786
13787
13789
13794
13800

98.57%
98.60%
98.67%
98.68%
98.69%
98.72%
98.73%
98.75%
98.76%
98.77%
98.82%
98.84%
98.87%
98.87%
98.93%
98.95%
98.97%
98.99%
99.00%
99.03 %
99.05%
99.06%
99.08%
99.11%
99.12%
99.13%
99.16%
99.16%
99.16%
99.16%
99.17%
99.17%
99.17%
99.18%
99.19%
99.21%
99.21%
99.24%
99.24%
99.24%
99.25%
99.26%
99.27%
99.27%
99.29%
99.29%
99.29%
99.29%
99.30%
99.32%
99.32%
99.34%
99.34%
99.37%
99.37%

99.39%
99.42%
99.47%



1991 Smolt  Passage Index for Subyearling  Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

1 ll18l91 4 4
1 l/19/91 2 2
11 I2019 1 7 7
1 l/21/91 0 0
11 I2219 1 0 0
1 l/23/91 2 2
1 l/24/91 8 8
11125191 6 6
1 II26191 10 1 0
11 I2719 1 30 30

4 0.029 13809 99.53%
2 0.014 13811 99.55%
7 0.050 13818 99.60%
0 0.000 13818 99.60%
0 0.000 13818 99.60%
2 0.014 13820 99.61%
8 0.058 13828 99.67%
6 0.043 13834 99.71%

10 0.072 13844 99.78%
30 0.216 13874 100.00%

lOO.oOO



1992 Smolt Passage Index for Subyearling  Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
,
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TOTALS: 667 5966 5966

1 .A"--+-yyL  .-+-- - - A-u- -AuIIcI- - - 11
3128192

3129192

3130192
3131192

411192
412192
413192
414192

415192
4f 6192
4f 7192
418192

419192

4/l O/92
4/l l/92
4f 12192

4113192
4114192
4/l 5192
4116192
4117192
4/l 8192
4/l 9192
4f2Ol92
412 1 I92
4/22/92
4/23/92
4/24/92
4f25l92

4f26l92
4/27/92
4f28l92
4/29/92

4130192
511192
512192

513192
5f4l92
515192

516192
517192

518192
519192

5110192
5/l l/92

5112192
5l13f92

5114192
5/l 5192
5/l 6192

0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
0 0 0 0.000 0 0.00%
1 25 25 0.419 25 0.42%
0 0 0 0.000 25 0.42%
0 0 0 0.000 25 0.42%
0 0 0 0.000 25 0.42%
0 0 0 0.000 25 0.42%
0 0 0 0.000 25 0.42%
0 0 0 0.000 25 0.42%
0 0 0 0.000 25 0.42%
0 0 0 0.000 25 0.42%
1 60 60 1.006 85 1.42%
0 0 0 0.000 85 1.42%
0 0 0 0.000 85 1.42%
0 0 0 0.000 85 1.42%
0 0 0 0.000 85 1.42%
0 0 0 0.000 85 1.42%
0 0 0 0.000 85 1.42%
0 0 0 0.000 85 1.42%
0 0 0 0.000 85 1.42%



1992 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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5117192 0 0 0.000 1.42%
5118192
5119192
5120192
5/21/92
5/'22/92

5123192
5l24l92

5125192
5126192
5127192

5128192

5129192
5130192

5/31/92
6/l/92
612192
613192
614192
615192
616192

6/l/92

618192
619192

6llOl92
6/11/92
6/12/92
6/13/92
6114192

6/ 15192
6116192

6117192

6118192
6/l 9l92
6120192

6121192

6/22/92
6123192

6124192
6125192
6126192

6127192

6128192
6129192
6130192

7/l/92
J/2/92
l/3/92
l/4/92
715192

l/6/92
7/l/92

0

0
0
0

0
1
0
0
0
0
0
3

1
0
3
1
2
6

5
6

9
12

16
9
5
7
1
1
1
2
12

15
12
9
7

16

4
32

62
17
16

21

8
5

12

5
7

2
3
3

2
2

0

0
0
0

15
0
0
0

0
0

75
17
0

30
10
27
120
100
60

90

120

160
90

50
70
10
10
10
20

120

150
120
127
70

160
40
320

744
340
320

420

160
100
240
100
140
40
60
60

40
40

0
0
0
0

15
0
0
0
0
0

75
17

0

30
10
27

120
100
60

90

120

160
90
50
70
10
10
10
20

120
150
120
127
70

160
40

320

744
340
320

420

160
100
240
100
140
40
60
60

40
40

0.000
0.000
0.000
0.000
0.251

0.000
0.000
0.000
0.000
0.000

1.257 -
0.285

0.000
0.503

0.168
0.453
2.011
1.676
1.006

1.509

2.011

2.682
1.509
0.838
1.173
0.168
0.168
0.168
0.335

2.011
2.514
2.011
2.129
1.173
2.682
0.670
5.364

12.471
5.699
5.364

7.040

2.682
1.676
4.023
1.676
2.347
0.670
1.006
1.006
0.670
0.670

85
85
85
85
85

100
100
100
100
100
100
175
192
192
222
232
259
379
479

539

629
749

909
999

1049
1119
1129
1139
1149
1169
1289
1439
1559
1686
1756
1916
1956
2276

3020
3360
3680

4100

4260
4360
4600
4700
4840
4880
4940
5000

5040
5080

1.42%
1.42%
1.42%
1.42%’
1.68%
1.68%
1.68%
1.68%
1.68%
1.68%
2.93%
3.22%

3.22%
3.72%
3.89%
4.34%
6.35%
8.03%

9.03 %
10.54%

12.55%

15.24%
16.74%
17.58%
18.76%
18.92%
19.09%

19.26%
19.59%

21.61%

24.12%
26.13%
28.26%
29.43 %
32.12%
32.79%
38.15%

50.62%
56.32%
61.68%

68.72%

71.40%
73.08%
77.10%

78.78%
81.13%
81.80%
82.80%
83.81%

84.48%
85.15%



1992 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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7/S/92 3

_-
6U 60 1.006 5140 86.15%

J/9/92 0 0
7/10/92 5 100
7/11/92 0 0
J/1 2192 2 20
7113192 0 0
7114192 0 0
J/l 5192 2 20
J/l 6192 3 30
J/17/92 8 80
J/18/92 9 90
J/19/92 4 40
7120192 2 20
712 1 I92 2 20
7122192 2 20
7123192 1 10
J/24/92 4 40
J/25/92 5 50
7126192 2 20
J/27/92 1 10
7128192 0 0
7129192 1 10
7/30/92 0 0
7131192 0 0

S/l/92 3 3
S/2/92 4 4
S/3/92 6 6
814192 4 4
S/5/92 8 8
816192 5 5
S/7/92 3 3
818192 13 13
S/9/92 18 18

S/10/92 17 17
8/l l/92 3 3
S/12/92 7 7
8/13/92 0 0
8114192 15 15
8/15/92 1 1
S/16/92 8 8
8/17/92 1 1
S/l St92 2 2
8119192 2 2
8120192 2 2
8121 I92 3 3
S/22/92 3 3
S/23/92 3 3
S/24/92 2 2
S/25/92 12 12
S/26/92 6 6
8127192 5 5
8/28/92 5 5

0 0.000 5140 86.15%
100 1.676 5240 87.83%

0 0.000 5240 87.83%
20 0.335 5260 88.17%
0 0.000 5260 88.17%
0 0.000 5260 88.17%

20 0.335 5280 88.50%
30 0.503 5310 89.00%
80 1.341 5390 90.35%
90 1.509 5480 91.85%
40 0.670 5520 92.52%
20 0.335 5540 92.86%
20 0.335 5560 93.19%
20 0.335 5580 93.53%
10 0.168 5590 93.70%
40 0.670 5630 94.37%
50 0.838 5680 95.21%
20 0.335 5700 95.54%
10 0.168 5710 95.71%

0 0.000 5710 95.71%
10 0.168 5720 95.88%

0 0.000 5720 95.88%
0 0.000 5720 95.88%
3 0.050 5723 95.93%
4 0.067 5727 95.99%
6 0.101 5733 96.09%
4 0.067 5737 96.16%
8 0.134 5745 96.30%
5 0.084 5750 96.38%
3 0.050 5753 96.43%

13 0.218 5766 96.65%
18 0.302 5784 96.95%
17 0.285 5801 97.23%
3 0.050 5804 97.28%
7 0.117 5811 97.40%
0 0.000 5811 97.40%

15 0.251 5826 97.65%
1 0.017 5827 97.67%
8 0.134 5835 97.80%
1 0.017 5836 97.82%
2 0.034 5838 97.85%
2 0.034 5840 97.89%
2 0.034 5842 97.92%
3 0.050 5845 97.97%
3 0.050 5848 98.02%
3 0.050 5851 98.07 %
2 0.034 5853 98.11%

12 0.201 5865 98.31%
6 0.101 5871 98.41%
5 0.084 5876 98.49%
5 0.084 5881 98.58%



1992 Smolt Passage Index for Subyearling  Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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8129192 3 3 0.050 5884 98.63%
8130192 3
8131192 2

911192 1
912192 2
913192 0
914192 0
915192 1
916192 1
917192 0
918192 0
919192 0

9110192 0
9/l 1192 0
9112192 1
9113192 1
9114192 1
9/l 5192 2
9116192 5
9llll92 4
9/l 8192 4
9/I 9192 2
9120192 3
9121192 3
9122192 0
9123192 5
9124192 4
9125192 1
9126192 5
9127192 4
9128192 2
9129192 0
9130192 2
1011192 3
1 O/2/92 1
1 O/3/92 1
1 O/4/92 0
IO/W92 0
1016192 1
1 O/7/92 0
1 O/8/92 0
1 O/9/92 4

10/10/92 0
lOllll92 1
10112192 0
lo/13192 4
10114192 2
10115192 1
10116192 1
10117192 1
10118192 0
10/19/92 0

3
2
1
2
0
0
1
1
0
0
0
0
0
1
1
1
2
5
4
4
2
3
3
0
5
4
1
5
4
2
0
2
3
1
1
0
0
1
0
0
4
0
1
0
4
2
1
1
1
0
0

3
3
2
1
2
0
0
1
1
0
0
0
0
0
1
1
1
2
5
4
4
2
3
3
0
5
4
1
5
4
2
0
2
3
1
1
0
0
1
0
0
4
0
1
0
4
2
1
1
1
0
0

0.050 5887 98.68%
0.034 5889 98.71%
0.017 5890 98.73 %
0.034 5892 98.76%
0.000 5892 98.76%
0.000 5892 98.76%
0.017 5893 98.78%
0.017 5894 98.79%
0.000 5894 98.79%
0.000 5894 98.19%
0.000 5894 98.79%
0.000 5894 98.79%
0.000 5894 98.79%
0.017 5895 98.81%
0.017 5896 98.83%
0.017 5897 98.84%
0.034 5899 98.88%
0.084 5904 98.96%
0.067 5908 99.03 %
0.067 5912 99.09%
0.034 5914 99.13%
0.050 5917 99.18%
0.050 5920 99.23 %
0.000 5920 99.23 %
0.084 5925 99.31%
0.067 5929 99.38%
0.017 5930 99.40%
0.084 5935 99.48%
0.067 5939 99.55%
0.034 5941 99.58%
0.000 5941 99.58%
0.034 5943 99.61%
0.050 5946 99.66%
0.017 5947 99.68%
0.017 5948 99.70%
0.000 5948 99.70%
0.000 5948 99.70%
0.017 5949 99.72%
0.000 5949 99.72%
0.000 5949 99.72%
0.067 5953 99.78%
0.000 5953 99.78%
0.017 5954 99.80%
0.000 5954 99.80%
0.067 5958 99.87%
0.034 5960 99.90%
0.017 5961 99.92%
0.017 5962 99.93%
0.017 5963 99.95%
0.000 5963 99.95%
0.000 5963 99.95%



1992 Smolt Passage  Index for Subyearling  Fall Chinook
Passing  Lower Granite Dam.

From The Fiih Passage Center
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10/20/92 0 0 0 0.000 5963 99.95%
10121192
1 O/22/92
10123192
10124192
1 O/25/92

10126192
1 O/27/92
10128192
IO/29192
10/30/92

10131192
1 l/l/92
11 I2192
1113192

11 I4192
11 I5192
11 I6192
11 I7192
1118192
11 I9192

1 l/10/92
llllll92
1 l/12/92
11/13/92
1 l/14/92
1 II15192
1 l/16/92
1 II17192
1 l/18/92
11/19/92

11 I20192
1 l/21/92
11 I22192
11123192
11 I24192
11 I25192
11 I26192
11 I27192
11 I28192

1
1

1
1
1
0
0
0
0
0
0
0
0

0.017
0.017
0.017
0.000

0.000

0.000
0.000
0.000
0.000
0.000

0.000

100.000

5964 99.97%
5965 99.98%
5966 100.00%
5966 100.00%
5966 100.00%
5966 100.00%
5966 100.00%
5966 100.00%
5966 100.00%
5966 100.00%
5966 100.00%



1993 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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TOTALS: 11900 16485 16553

a - ‘ .P “-I--U, -r.irr...w  “--I :. u- 1
3128193
3129193
3130193

3131193
411193

412193
413193
4/4/93

415193
416193
417193
418193
419193

4llOl93
4111193
4112193
4113193
4114193

4/l 5193
4116193
4117193
4118193
4119193
4120193
4121193
4122193

4123193
4124193
4125193

4126193
4127193
4128193

4129193
4130193
511193

512193
513193

514193

515193

516193
517193
518193

519193
5/10/93

5111193
5112193
5113193
5114193
5115193

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

100
0
0
0
0

0

0

0
0
0
0

100
0
0
0
0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.604
0.000
0.000
0.000
0.000

0
0
0
0
0
0
0
0
0
0

0
0

0
0

100
100
100
100
100

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.60%
0.60%
0.60%
0.60%
0.60%



1993 Smolt Passage Index for Subyearling  Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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5117193
5118193
5119193

5120193
5121193
5122193

5123193
5124193

5125193
5126193
5/27!93
5128193

5129193

5130193
5131193

611193
6l2l93
613193
614193

615193
616193
617193
618193
619193

6/10/93
6/I l/93
6112193
6/l 3193
6/14/93
6115193
6116193
6117193
6118193

6119193
6120193
6121193
6122193
6123193
6124193

6125193

6126193
6127193
6128193

6129193
6130193

7/l/93

712193
713193
714193
715193

0
0
1
1
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0

0
1
0
0
1
0
0
0
1
0
1
1
0
2

2
11
23
24
26
25
73
44
79
41
63
51
67

104
83

0 0 0.000 100 0.60%
0 0 0.000 100 0.60%

50 90 0.544 190 1.15%
50 77 0.465 267 1.61%

0 0 0.000 267 1.61%
0 0 0.000 267 1.61%
0 0 0.000 267 1.61%
0 0 0.000 267 1.61%
0 0 0.000 267 1.61%
0 0 0.000 267 1.61%
0 0 0.000 267 1.61%
0 0 0.000 267 1.61%
0 0 0.000 267 1.61%

20 21 0.127 288 1.74%
0 0 0.000 288 1.74%
0 0 0.000 288 1.74%
0 0 0.000 288 1.74%
0 0 0.000 288 1.74%
0 0 0.000 288 1.74%

10 10 0.060 298 1.80%
0 0 0.000 298 1.80%

10 10 0.060 308 1.86%
0 0 0.000 308 1.86%
0 0 0.000 308 1.86%

10 10 0.060 318 1.92%
0 0 0.000 318 1.92%
0 0 0.000 318 1.92%
0 0 0.000 318 1.92%

10 10 0.060 328 1.98%
0 0 0.000 328 1.98%

10 10 0.060 338 2.04%
10 10 0.060 348 2.10%

0 0 0.000 348 2.10%
20 20 0.121 368 2.22%
10 10 0.060 378 2.28%
20 20 0.121 398 2.40%

110 110 0.665 508 3.07%
230 230 1.389 738 4.46%
160 160 0.967 898 5.42%
173 173 1.045 1071 6.47%
167 167 I .009 1238 7.48%
306 306 1.849 1544 9.33%
176 176 1.063 1720 10.39%
316 316 1.909 2036 12.30%
164 164 0.991 2200 13.29%
252 252 1.522 2452 14.81%
204 204 1.232 2656 16.05%
268 268 1.619 2924 17.66%
416 416 2.513 3340 20.18%
332 332 2.006 3672 22.18%



1993 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage  Center
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.’7/6/93 76 304 304 1.837 3976 24.02%
717193 49 196 196 1.184 4172 25.20%
l/8/93 51 204 204 1.232 4376 26.44%
719193 56 224 224 1.353 4600 27.79%

7110193 61 244 244 1.474 4844 29.26%
7/l l/93 62 248 248 1.498 5092 30.76%
7112193 69 276 276 1.667 5368 32.43 %
7113193 52 208 208 1.257 5576 33.69%
7114193 94 376 376 2.271 5952 35.96%
7115193 294 294 294 1.776 6246 37.73 %
7116193 316 316 316 1.909 6562 39.64%
7117193 266 266 266 1.607 6828 41.25%
7/18/93 59 59 59 0.356 6887 41.61%
7119193 599 599 599 3.619 7486 45.22%
7120193 240 240 240 1.450 7726 46.67%
7121193 270 270 270 1.631 7996 48.31%
7122193 268 268 268 1.619 8264 49.92%
7123193 302 302 302 1.824 8566 51.75%
7124193 427 427 427 2.580 8993 54.33%
7125193 257 257 257 1.553 9250 55.88%
7126193 168 168 168 1.015 9418 56.90%
7127193 115 115 115 0.695 9533 57.59%
7128193 138 138 138 0.834 9671 58.42%
7129193 323 323 323 1.951 9994 60.38%
7130193 156 156 156 0.942 10150 61.32%
7131193 181 181 181 1.093 10331 62.41%
8/l/93 120 120 120 0.725 10451 63.14%
812193 91 91 91 0.550 10542 63.69%
813193 78 78 78 0.471 10620 64.16%
814193 174 174 174 1.051 10794 65.21%
815193 137 137 137 0.828 10931 66.04%
816193 106 106 106 0.640 11037 66.68%
817193 173 173 173 1.045 11210 67.72%
818193 193 193 193 1.166 11403 68.89%
819193 157 157 157 0.948 11560 69.84%

8110193 163 163 163 0.985 11723 70.82%
8111193 197 197 197 1.190 11920 72.01%
8112193 186 186 186 1.124 12106 73.13%
8113193 206 206 206 1.244 12312 74.38%
8114193 267 267 267 1.613 12579 75.99%
8115193 110 110 110 0.665 12689 76.66%
8116193 145 145 145 0.876 12834 77.53%
8117193 199 199 199 1.202 13033 78.73 %
8/I 8193 281 281 281 1.698 13314 80.43 %
8119193 267 267 267 1.613 13581 82.05 %
8120193 293 293 293 1.770 13874 83.82%
812 1 I93 198 198 198 1.196 14072 85.01%
8122193 209 209 209 1.263 14281 86.27%
8123193 137 137 137 0.828 14418 87.10%
8124193 157 157 157 0.948 14575 88.05 %
8125193 157 157 157 0.948 14732 89.00%



1993 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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8126193 249 249 249 1.504 14981 90.50%
8127193 129 129 129 0.779 15110 91.28%
8128193 68 68 68 0.411 15178 91.69%
8129193 48 48 48 0.290 15226 91.98%
8130193 53 53 53 0.320 15279 92.30%
8/31/93 49 49 49 0.296 15328 92.60%
9/l/93 45 45 45 0.272 15373 92.87%
912193 29 29 29 0.175 15402 93.05 %
913193 19 19 19 0.115 15421 93.16%
914193 17 17 17 0.103 15438 93.26%
915193 19 19 19 0.115 15457 93.38%
916193 19 19 19 0.115 15476 93.49%
917193 19 19 19 0.115 15495 93.61%
918193 26 26 26 0.157 15521 93.77%
919193 21 21 21 0.127 15542 93.89%

9110193 1 1 11 11 0.066 15553 93.96%
9llll93 1 1 1 0.006 15554 93.96%
9112193 7 7 7 0.042 15561 94.01%
9113193 5 5 5 0.030 15566 94.04%
9114193 2 2 2 0.012 15568 94.05%
9115193 5 5 5 0.030 15573 94.08%
9116193 3 3 3 0.018 15576 94.10%
9117193 8 8 8 0.048 15584 94.15%
9118193 16 16 16 0.097 15600 94.24%
9119193 23 23 23 0.139 15623 94.38%
9120193 22 22 22 0.133 15645 94.51%
9121193 5 5 5 0.030 15650 94.54%
9122193 9 9 9 0.054 15659 94.60%
9/23/93 43 43 43 0.260 15702 94.86%
9124193 42 42 42 0.254 15744 95.11%
9/25/93 30 30 30 0.181 15774 95.29%
9126193 56 56 56 0.338 15830 95.63%
9127193 22 22 22 0.133 15852 95.77%
9128193 36 36 36 0.217 15888 95.98%
9129193 47 47 47 0.284 15935 96.27 %
9130193 45 45 45 0.272 15980 96.54%
IO/l/93 12 12 12 0.072 15992 96.61%
1 O/2/93 65 65 65 0.393 16057 97.00%
1 o/3/93 43 43 43 0.260 16100 97.26%
10/4/93 44 44 44 0.266 16144 97.53%
IO/5193 74 74 74 0.447 16218 97.98%
1 O/6/93 50 50 50 0.302 16268 98.28%
1017193 27 27 27 0.163 16295 98.44%
1 O/8/93 27 27 27 0.163 16322 98.60%
1 o/9/93 15 15 15 0.091 16337 98.70%

10/10/93 27 27 27 0.163 16364 98.86%
10/11/93 12 12 12 0.072 16376 98.93%
10/12/93 17 17 17 0.103 16393 99.03%
10/13/93 21 21 21 0.127 16414 99.16%
10/14/93 5 5 5 0.030 16419 99.19%
lOll5l93 6 6 6 0.036 16425 99.23 %
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1994 Smolt Passage  Index for Subyearling  Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

3129194
3130194
3131194
411194
412194
413194

414194
415194
416194
417194

418194
419194

4/l O/94
4/l l/94

4112194
4113194
4114194

4115194

4116194
4117194
4118194
4119194
4120194
412 1 I94
4122194
4/23/94
4124194
4125194
4126194
4127194
4128194
4129194
4130194

511194
5!2/94
513194

5/4/94
515194
516194
517194
518194

519194
5llOl94
5/l l/94
5112194
5113194
5114194
5/l 5194

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0

0

0

0
0

0

0

0

0
0

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
O.OO%*

0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
-0.00%
0.00%
0.00%
0.00%

0.00%



1994  Smolt Passage Index for Subyearling  Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

5/l 7194

5118194
5119194

5120194
512 1 I94
5122194
5123194
5124194
5125194
5126194
5127194

5128194
5129194
5130194

5131194
611194
612194
613194

614194
615194
616194
617194
618194
619194

6/l 0194
6/l 1194
6112194
6/I 3194
6114194
6115194

6/l 6194

6117194
6118194
6119194
6120194
612 1 I94
6122194
6123194

6124194

6125194

6126194
6127194
6128194

6129194
6130194

7/l I94
712194

713194
714194
715194

0
0
0

0

0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
1
0
0
0
1
1
1
2
0
2
5
3
3
0
4

23
62
60
48
73
11

2
5
8

26
21

0
0

0
0
0

0
0

20
10

0
0
0
0
0
0
0
0
0
0
0
0

10
0
0
0

10
0
0
0
4
4
4
8
0
4
5
3
3
0

47
50
62
60
48

125
110
20
50
80

104
84

0

0
0

0

0
0

31
16

0
0
0
0
0
0
0
0
0
0
0
0

15
0
0
0

16
0
0
0
7
6
4
8
0
4
5
3
3
0

47
50
62
60
48

125
110
20
50
80

104
84

0.000
0.000
0.000

0.000

0.000
0.000
0.452
0.233
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.218
0.000
0.000
0.000
0.233
0.000
0.000
0.000
0.102
0.087
0.058
0.117
0.000
0.058
0.073
0.044
0.044
0.000
0.685
0.728
0.903
0.874
0.699
1.821
1.602
0.291
0.728
1.165
1.515
1.223

0
0

0
0

0

0
0

3 1
47
47
47
47
47
47
47
47
47
47
47
47
47
62
62
62
62
78
78
78
78
85
9 1
95

103
103
107
112
115
118
118
165
215
277
337
385
510
620
640
690
770
874
958

0.00%
0.00%
0.00%

0.00%

0.00%
0.00%
0.45%
0.68%
0.68%
0.68%
0.68%
0.68%
0.68%
0.68%
0.68%
0.68%
0.68%
0.68%
0.68%
0.68%
0.90%
0.90%
0.90%
0.90%
1.14%
1.14%
1.14%
1.14%
1.24%
1.33%
1.38%
1.50%
1.50%
1.56%
1.63%
1.67%
1.72%
1.72%
2.40%
3.13%
4.03%
4.91%
5.61%
7.43%
9.030/c-.
9.32%

10.05%
11.21%
12.73%
13.95%



1994 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

717194 48 192
718194 34 340
719194 47 470

7/10/94 20 250
7/l l/94 30 375
7112194 20 250
7113194 10 125
7114194 22 220
7115194 13 130
7116194 14 140
7117194 15 150
7/ 18i94 13 130
7/l 9194 2 20
7120194 5 50
7121194 9 90
7122194 4 40
7123194 3 30
7124194 2 20
7125194 5 50
7126194 2 20
7127194 2 20
7128194 11 48
7129194 12 48
7130194 12 48
7131194 12 48
8/l/94 10 40
812194 1 4
813194 6 24
8/4/94 9 36
815194 5 20
816194 83 83
817194 181 181
818194 159 159
819194 182 182

8/l O/94 41 164
8/l l/94 30 120
8112194 32 128
8113194 22 88
g/14:94 11 44
8115194 8 32
8116194 12 48
o/17/94 10 40
8118194 22 88
8119194 24 96
8120194 80 80

812 1 I94 58 58
8122194 52 52
8123194 69 69
8124194 51 51
8125194 32 32

1 IL

192

340
470
250
375
250
125

220

130
140
150
130
20
50
90

40

30
20
50

20
20
48
48
48
48
40
4

24

36

20
83

181
159
182
164

120

128
88

44

32
48
40
88
96

80

58
52
69
82
44

2.796 1262
4.952 1602
6.845 2072
3.641 2322
5.462 2697
3.641 2947
1.821 3072
3.204 3292
1.893 3422
2.039 3562
2.185 3712
1.893 3842
0.291 3862
0.728 3912
1.311 4002
0.583 4042

0.437 4072
0.291 4092

0.728 4142
0.291 4162
0.291 4182
0.699 4230
0.699 4278
0.699 4326
0.699 4374
0.583 4414
0.058 4418
0.350 4442

0.524 4478
0.291 4498
1.209 4581

2.636 4762

2.316 492 1
2.651 5103
2.389 5267

1.748 5387
1.864 5515
1.282 5603

0.641 5647

0.466 5679
0.699 5721

0.583 5767
1.282 5855
1.398 5951

1.165 6031

0.845 6089

0.757 6141
1.005 6210
1.194 6292
0.641 6336

18.38%

23.33%

30.18%
33.82%
39.28%
42.92%
44.74%
47.95%

49.84%
51.88%
54.06%
55.96%

56.25%
56.98%
58.29%

58.877;
59.31%
59.60%

60.33%
60.62%
60.91%
61.61%
62.31%
63.01%
63.71%
64.29%
64.35%
64.70%
65.22%
65.51?;

66.72%

69.36%
71.67%
74.32%
76.71%
78.46%
80.32%
81.61%
82.25%

82.71%
83.41%
83.99%
85.28%
86.67%

87.84%
88.68%
89.44%

90.45%
91.64%

92.28%



9601’66
%PI’66
%SO'66
% SO’66
% 20’66
% 10’66
%00'66
% L6’86
% L6’86
%S6'86

% S6’86
% 16’86
% 16’86
288’86
%88’86
% 18’86
%ZL’86
% S9’86

%95X6
% OP’86
%61’86
%91X6
%fO’86
% 20’86
% 20’86
%66’L6
%06’L6
%98’L6
%6L’L6

%99’L6

% LP’L6

ZIP-L6
% If’L6
%OI’L6
% 08’96
Oh 9P.96
%01’96
Oh 29’56
%SI’S6
% 90’56

%66’P6
%f6’P6
%PL’P6

% LS’P6

%6f ‘t6
%f I’P6
%LS’f6
%69’f6
%6E’C6
% LO-f6

LO89
LO89
1089
1089
66L9
86L9
L6L9
S6L9
S6L9

P6L9

P6L9
16L9
16L9

68L9
68L9
ML9

8LL9
fLL9
L9L9
9SL9
ZPL9

Ot7L9
IfL9
OfL9
OfL9
8ZL9
ZZL9
61L9
PIL9
SOL9
2699

8899
1899
L999

9P99
fZ99
8659
s9s9

ffS9
LZS9
zzs9
8159
SOS9
f6t9
18t9
f9P9
st7t79
ffP9
ZIt9
06f9

000'0
L80’0

000’0
620'0
SIO’O
SIO’O
620’0
000’0
SIO’O
000’0
tPO’0
000’0
620’0

000’0
f LO’0
L80’0
fLO.0
LSO’O
091’0
POZ’O
620’0
If 1’0
SIO’O
000’0
620’0
LSO’O
WO’O
f LO’0
ICI’0
681’0
8SO’O
201’0
toz*o
90f ‘0
SEE’0
P9f ‘0
ISP’O
99t7’0
LSO’O
f LO’0
8SO’O
681’0
SLI'O

SLI'O
Z9Z’O
Z9Z’O
SLI’O
90f ‘0
OZf ‘0
WZ’O

0
9

0

Z
I
I
Z
0
I
0
f
0
Z
0
S
9

S
9
II
t1
Z
6
I
0
Z
9
f
S
6
f1
P
L
PI
IZ
EZ
sz
ff
Zf
9
S
P
El
ZI
ZI
81
81
ZI
IZ
zz
LI

0
9

0

Z
I
I
Z
0
I
0
f
0
Z
0
S
9

S
9
II
PI
Z
6
I
0
Z
9
f
S
6
CI
P
L
PI
IZ
EZ
sz
ff
Zf
9
S
P

f1
ZI
ZI
81
81
ZI
IZ
zz
LI
l-7

0
9

0

Z
I
I
Z
0
I
0
f
0
Z
0
S
9

S
9
II
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Z
6
I
0
Z
9
f
S
6
f1
P
L
PI
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EZ
sz
ff
Zf
9
S
P
CI
ZI
ZI
81
81
ZI
IZ
zz
LI
r-7

t16lS II01
t6ltIlOI
t6lfIlOI
P6lZIlOI
t6lI II01
P6/01/01

t76/6/0 1
P6/8/0 I
P6lLIO I
t619lO I

P6lSlO I
P6lPlO I
t6lf IO I
P6lZlO 1
t6lIlOI
P6lOf I6
P6l6Zl6
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P6lLZl6
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P6ltlZl6
P6lfZl6
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1994 Smolt Passage  Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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10/16/94 3 3 3 0.044 6810 99.18%
lOl17l94
lOl18l94
10/19/94

lOl2Ol94
1 o/2 1 I94
10122194
10123194
1 O/24/94
1 O/25/94
1 O/26/94
1 O/27/94
10128194
10129194
10/30/94

10/31/94

1 Ill/94
11 I2194
11 I3194
1 l/4/94
11 I5194
1116194
11 I7194
1118194
1 l/9/94

1 I/10/94
Ill1  l/94
1 l/12/94
lll13l94
1 l/14/94
lll15l94
11/16/94
1 l/17/94
11118l94
1 l/19/94
11 I20194
11/21/94
11 I22194
11123194
11 I24194
11 I25194
11 I26194
11 I27194

3
2
0

2

2
3
2

6 6 6
15 15 15
4 4 4

13 13 13

2
3
2

2
3
2

0.044 6813 99.23%
0.029 6815 99.26%
0.000 6815 99.26%
0.015 6816 99.27%
0.029 6818 99.30%
0.015 6819 99.32%
0.015 6820 99.33%
0.029 6822 99.36%
0.044 6825 99.40%
0.029 6827 99.43%

0.015 6828 99.45%

0.087 6834 99.53%
0.218 6849 99.75%
0.058 6853 99.81%
0.189 6866 100.00%



1995 Smolt Passage Index for Subyearling  Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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26768

3128195

3129195 0 0 0 0.000 0 0.00%
3130195 0 0 0 0.000 0 0.00%
3131195 0 0 0 0.000 0 0.00%
411195 0 0 0 0.000 0 0.00%
412195 0 0 0 0.000 0 0.00%
413195 0 0 0 0.000 0 0.00%
414195 0 0 0 0.000 0 0.00%
415195 0 0 0 0.000 0 0.00%
416195 0 0 0 0.000 0 0.00%
417195 0 0 0 0.000 0 0.00%
418195 0 0 0 0.000 0 0.00%
419195 0 0 0 0.000 0 0.00%

4110195 3 33 33 0.123 33 0.12%
4/l l/95 0 0 0 0.000 33 0.12%
4112195 0 0 0 0.000 33 0.12%
4113195 1 11 11 0.041 44 0.16%
4114195 0 0 0 0.000 44 0.16%
4115195 1 50 50 0.187 94 0.35%
4116195 0 0 0 0.000 94 0.35%
4117195 0 0 0 0.000 94 0.35%
4118195 0 0 0 0.000 94 0.35%
4/l 9195 0 0 0 0.000 94 0.35%
4120195 0 0 0 0.000 94 0.35%
4121195 0 0 0 0.000 94 0.35%
4122195 0 0 0 0.000 94 0.35%
4123195 0 0 0 0.000 94 0.35%
4124195 0 0 0 0.000 94 0.35%
4125195 0 0 0 0.000 94 0.35%
4126195 0 0 0 0.000 94 0.35%
4127195 0 0 0 0.000 94 0.35%
4128195 0 0 0 0.000 94 0.35%
4129195 0 0 0 0.000 94 0.35%
4130195 0 0 0 0.000 94 0.35%

511195 0 0 0 0.000 94 0.35%
512195 0 0 0 0.000 94 0.35%
513195 0 0 0 0.000 94 0.35%

514195 0 0 0 0.000 94 0.35%

515195 0 0 0 0.000 94 0.35%

516195 0 0 0 0.000 94 0.35%

517195 0 0 0 0.000 94 0 . 3 5 %

518195 0 0 0 0.000 94 0.35%

519195 0 0 0 0.000 94 0.35%

5llOl95 0 0 0 0.000 94 0.35%

5llll95 1 150 187 0.699 281 1.05%
5112195 0 0 0 0.000 281 1.05%
5113195 0 0 0 0.000 281 1.05%
5114195 1 150 188 0.702 469 1.75%
5115195 0 0 0 0.000 469 1.75%



1995 Smolt Passage  Index for Subyearling  Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center
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5116195 0 0 0 0.000 469 1.75%
5/l 7195 0 0
5/l 8195 0 0
5119195 0 0
5120195 1 100
5121195 0 0
5122195 0 0
5123195 0 0
5124195 0 0
5125195 0 0
5126195 0 0
5127195 0 0
5128195 0 0
5129195 0 0
5130195 0 0
5131195 0 0
611195 0 0
612195 0 0
613195 2 29
614195 2 33
615195 0 0
616195 0 0
617195 0 0
618195 2 33
619195 0 0

6110195 4 57
6/l l/95 6 67
6112195 5 56
6/I 3195 2 22
6114195 0 0
6/l 5195 1 11
6/I 6195 3 33
6117195 2 22
6118195 2 22
6119195 4 44
6120195 2 22
6121195 7 78
6122195 14 156
6123195 4 44
’ ‘24:95 4 44
'25195 7 78

.j 16195 0 0
6/27/95 2 22
6/28/95 1 11
6129195 4 44
6130195 0 0
711195 7 70
712195 15 150
713195 24 240
714195 32 320
715195 10 100

0 . 0.000
0 0.000
0 0.000

132 0.493
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000

31 0.116
36 0.134

0 0.000
0 0.000
0 0.000

37 0.138
0 0.000

61 0.228
71 0.265
60 0.224
23 0.086

0 0.000
12 0.045
37 0.138
25 0.093
25 0.093
49 0.183
27 0.101
97 0.362

197 0.736
44 0.164
44 0.164
78 0.291

0 0.000
22 0.082
11 0.041
44 0.164

0 0.000
70 0.262

150 0.560
240 0.897
320 1.195
100 0.374

469
469
469
601
601
601
601
601
601
601
601
601
601
601
601
601
601
632
668
668
668
668
705
705
766
837
897
920
920
932
969
994

1019
1068
1095
1192
1389
1433
1477
1555
1555
1577
1588
1632
1632
1702
1852
2092
2412
2512

1.75%
1.75%
1.75%
2.25%
2.25%
2.25%
2.25%
2.25%
2.25%
2.25%
2.25%
2.25 %
2.25%
2.25%
2.25%
2.25%
2.25%
2.36%
2.50%
2.50%
2.50%
2.50%
2.63%
2.63%
2.86%
3.13%
3.35%
3.44%
3.44%
3.48%
3.62%
3.71%
3.81%
3.99%
4.09%
4.45%
5.19%
5.35%
5.52%
5.81%
5.81%
5.89%
5.93%

6.10%
6.10%
6.36%
6.92%
7.82%
9.01%
9.38%



1995 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage  Center
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716195 n ‘A 11,-s 0.897 2752 10.28%i4u

\

l/7/95 24 240
718195 29 290
l/9/95 48 480

7110195 45 450
7/l l/95 48 480
7112195 39 390
l/13/95 20 200
7114195 30 300
7115195 36 360
7/16/95 31 310
7117195 26 260
7118195 37 370
7119195 51 510
7120195 40 400
J/21/95 42 420
7122195 48 480
7123195 56 560
7124195 47 470
l/25/95 49 490
7126195 32 320
l/27/95 55 550
7128195 96 960
7129195 61 610
7130195 66 660
7131195 58 580
811195 51 510
812195 63 630
813195 62 620
814195 26 260
815195 61 610
816195 70 700
817195 67 670
818195 36 360
819195 27 270

8110195 37 370
8llll95 39 390
a/ 12195 39 390
8113195 13 130
8/14i95 13 130
8115195 16 160
8116195 29 290
8117195 21 210
8118195 19 190
8119195 24 240
8120195 25 250
al21195 9 90
8122195 23 230
a/23/95 96 96

8124195 65 65
8125195 90 90

240
290
480
450
480
390

200
300
360
310

260
370
510
400

420
480
560

470
490
320
550

960
610
660
580
510

630
620
260

610
700
670

360
270

370
390
390
130
130

160
290
210
190
240
250
90

230
96

65
90

0.897 2992 11.18%
1.083 3282 12.26%
1.793 3762 14.05%
1.681 4212 15.74%
1.793 4692 17.53%
1.457 5082 18.99%
0.747 5282 19.73%
1.121 5582 20.85%
1.345 5942 22.20%
1.158 6252 23.36%

0.971 6512 24.33%
1.382 6882 25.71%
1.905 7392 27.62%
1.494 7792 29.11%
1.569 8212 30.68%
1.793 8692 32.47%
2.092 9252 34.56%
1.756 9722 36.32%
1.831 10212 38.15%
1.195 10532 39.35%
2.055 11082 41.40%
3.586 12042 44.99%
2.279 12652 47.27%
2.466 13312 49.73%
2.167 13892 51.90%
1.905 14402 53.80%
2.354 15032 56.16%
2.316 15652 58.47%
0.971 15912 59.44%
2.279 16522 61.72%
2.615 17222 64.34%
2.503 17892 66.84%
1.345 18252 68.19%
1.009 18522 69.19%

1.382 18892 70.58%
1.457 19282 72.03%
1.457 19672 73.49%

0.486 19802 73.98%
0.486 19932 74.46%

0.598 20092 75.06%
1.083 20382 76.14%
0.785 20592 76.93%
0.710 20782 77.64%
0.897 21022 78.53%
0.934 21272 79.47%

0.336 21362 79.80%

0.859 21592 80.66%
0.359 21688 81.02%

0.243 21753 81.26%

0.336 21843 81.60%



1995 Smolt Passage Index for Subyearling Fall Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

8/26/95 74 74 74 0.276 21917 81.88%
8/21/95
8128195
8129195
a/30/95
a/31/95

911195
912195
913195
914195
915195
9/6/95
917195
918195
919195

9110195

9/11/95

9112195
9113195
9114195
9115195
9116195
9117195
9/l a/95
9119195

9120195
9121195
9122195
g/23/95
9124195

9125195
9126195
9127195
9128195
9129195
9130195
10/l/95

1 O/2/95
1 O/3/95
1014195
1015195

1 O/6/95
10/7/95
10/8/95
1 O/9/95
)/IO/95
'11195

A ,195
10/13/95
10/14/95
lOl15l95

78 78 78 0.291 21995 82.17%
57 57 57 0.213 22052 82.38%
56 56 56 0.209 22108 82.59%
61 61 61 0.228 22169 82.82%

128 128 128 0.478 22297 83.30%
77 77 77 0.288 22374 83.58%
74 74 74 0.276 22448 83.86%
76 76 76 0.284 22524 84.15%
72 72 72 0.269 22596 84.41%
48 48 48 0.179 22644 84.59%
55 55 55 0.205 22699 84.80%
41 41 41 0.153 22740 84.95%
56 56 56 0.209 22796 85.16%
97 97 97 0.362 22893 85.52%
92 92 92 0.344 22985 85.87%

129 129 129 0.482 23114 86.35%
99 99 99 0.370 23213 86.72%
86 86 86 0.321 23299 87.04%
58 58 58 0.217 23357 87.26%
63 63 63 0.235 23420 87.49%
77 77 77 0.288 23497 87.78%

120 120 120 0.448 23617 88.23 %
97 97 97 0.362 23714 88.59%

125 125 125 0.467 23839 89.06%
148 148 148 0.553 23987 89.61%
147 147 147 0.549 24134 90.16%

98 98 98 0.366 24232 90.53%
161 161 161 0.601 24393 91.13%

93 93 93 0.347 24486 91.47%
82 82 82 0.306 24568 91.78%
83 83 83 0.310 2465 1 92.09%
85 85 85 0.318 24736 92.41%
87 87 87 0.325 24823 92.73 %
65 65 65 0.243 24888 92.98%
65 65 65 0.243 24953 93.22%
75 75 75 0.280 25028 93.50%
45 45 45 0.168 25073 93.67%
53 53 53 0.198 25126 93.87%
59 59 59 0.220 25185 94.09%
64 64 64 0.239 25249 94.33%
66 66 66 0.247 25315 94.57%
43 43 43 0.161 25358 94.73 %
18 18 18 0.067 25376 94.80%
29 29 29 0.108 25405 94.91%
46 46 46 0.172 2545 1 95.08%
37 37 37 0.138 25488 95.22%
39 39 39 0.146 25527 95.36%
18 18 18 0.067 25545 95.43 %
62 62 62 0.232 25607 95.66%
71 71 71 0.265 25678 95.93%



1995 Smolt Passage  Index for Subyearling Fail Chinook
Passing Lower Granite Dam.

From The Fish Passage Center

10116195
lOl17l95
lOl18l95
10/19/95
1 O/20/95

lOl21l95
1 O/22/95
10123195
1 O/24/95

10125195
10126195
1 O/27/95
loi28i95
10129195

10/30/95
10/31/95
1 l/l/95
11 I2195
1113195
11 I4195
1115195
11 I6195
1117195

i iiai95
11 I9195

1 lllOl95
llllll95
11112195
1 l/13/95
11/14/95
1 l/15/95

1 l/16/95
11117195
1 l/18/95
1 l/19/95
11 I20195
1 l/21/95
11 I22195
11 I23195
11 I24195
11125195

11 I26195
11 I27195

53 53 53 0.198 25731 96.13%
52 52 52 0.194 25783 96.32%
86 86 86 0.321 25869 96.64%
94 94 94 0.351 25963 96.99%

111 111 111 0.415 26074 97.41%
84 84 84 0.314 26158 97.72%

110 110 110 0.411 26268 98.13%
79 79 79 0.295 26347 98.43%
72 72 72 0.269 26419 98.70%
42 42 42 0.157 2646 1 98.85%
45 45 45 0.168 26506 5 99.02%
47 47 47 0.176 26553 99.20%
34 34 34 0.127 26587 99.32%
52 52 52 0.194 26639 99.52%
35 35 35 0.131 26674 99.65%
16 16 16 0.060 26690 99.71%
78 78 78 0.291 26768 100.00%



1991 Smolt Passage Index for Wild Steelhead
Passing  Lower Granite Dam.

From the Fish Passage Center

TOTALS: 12021 625946 628771
*._: - .---tu-

3128191 0 0 0.000
312919 1
3130191
3131191

411191
41219 1
41319 1

414191
415191
416191
417191
41819 1

41919 1

4llOl91
4llll91
4112191
4113191
4114191
4115191

4116191
4117191
1'18191
'19191

‘):‘Yl
-t -.I91
412219 1
4123191
412419 1

4125191
4126191
4127191

4128191
412919  1
4/30/91

5/l/91
512191
513191
51419 1
515191

516191
5/l/9 1
518191
51919 1

5llOl91
5/l II91
5112191
5113191

5114191
5115191
5116191

0
1
3
0
0
0
1
1
1
1
1
2
7

15
26
70

4
54
86
86
74
60
93
78
80
64
78

114
88
31

132
101
176
203
154
146
184
147
105

75
62
91

110
93

441
344
648
455
421
265

10 10
30 30

0 0
0 0
0 0

10 10
10 10
10 10
10 10
10 10
28 28
70 70

150 150
260 260
700 700

40 40
540 540
860 860

1032 1032
888 888
720 720

1116 1116
1170 1170
1198 1198

960 960
1170 1170
1710 1710
1760 1760
1860 1860
3960 3960
6060 6060

10560 10560
11835 11835

9240 9240
8760 8760

11040 11040
8820 8820
6300 6300
4500 4500
3720 3720
5460 5460
6600 6600
5580 5580

26460 26460
26922 26922
64800 64800
45500 45500
42100 42100
26500 26500

0
10
40
40
40
40
50
60
70
80
90

118
188
338
598

1298
1338
1878
2738
3770
4658
5378
6494
7664
8862
9822

10992
12702
14462
16322
20282
26342
36902
48737
57977
66737
77777
86597
92897
97397

101117
106577
113177
118757
145217
172139
236939
282439
324539
35 1039

0.00%
0.00%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%
0.02%
0.03%
0.05%
0.10%
0.21%
0.21%
0.30%
0.44%
0.60%
0.74%
0.86%
1.03%
1.22%
1.41%
1.56%
1.75%
2.02%
2.30%
2.60%
3.23%
4.19%
5.87%
7.75%
9.22%

10.61%
12.37%
13.77%
14.77%
15.49%
16.08%
16.95%
18.00%
18.89%
23.10%
27.38%
37.68%
44.92%
51.61%
55.83%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.01%
0.02%
0.04%
0.11%
0.01%
0.09%
0.14%
0.16%
0.14%
0.11%
0.18%
0.19%
0.19%
0.15%
0.19%
0.27%
0.28%
0.30%
0.63%
0.96%
1.68%
1.88%
1.47%
1.39%
1.76%
1.40%
1 .OO%
0.72%
0.59%
0.87%
1.05%
0.89%
4.21%
4.28%

10.31%
7.24%
6.70%
4.21%

0.002
0.005
0.000
0.000
0.000
0.002
0.002
0.002
0.002
0.002
0.004
0.011
0.024
0.041
0.111
0.006
0.086
0.137
0.164
0.141
0.115
0.177
0.186
0.191
0.153
0.186
0.272
0.280
0.296
0.630
0.964
1.679
1.882
1.470
1.393
1.756
1.403
1.002
0.716
0.592
0.868
1.050
0.887
4.208
4.282

10.306
7.236
6.696
4.215
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1991 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center

7/a/91 1 10 10 627959 99.87% 0.00% 0.002
719191 1

7ilOl91 0
7/11/91 1
ll12l91 0
7113191 0
l/14/91 2

7115191 2
7116191 2
7117191 1
7118191 1
7/19/91 2
7/20/91 1
7121191 0

i:22/91 1
‘23191 1

+I91 3
7125191 495
712619 1 6

7/27/91 6

7128191 1
712919 1 3
713019 1 4
7131191 4

afli91 3
a/2/91 4

a/3/9 1 2
a/4/91 6
a/5/9 1 4
816191 5
81719 1 5
818191 6

a/9/9 1 3
a/lo/91 1
ail  Ii91 6

8112191 1
8113191 3
afl4i91 3

8115191 2
a/1 6191 5
ai17i9i 0

8118191 3

8119191 5
a/20/9 i 3
8121191 1
a/22/91 7
a/23/91 3

at24191 3
a/25/9  1 3

8126191 2
8127191 12
8128191 1

10 10 627969 99.87%

0 0 627969 99.87%
10 10 627979 99.87%

0 0 627979 99.87%
0 0 627979 99.87%

20 20 627999 99.88%

20 20 628019 49.88%
20 20 628039 99.88%
10 10 628049 99.89%

10 10 628059 99.89%
10 10 628069 99.89%
5 5 628074 99.89%
0 0 628074 99.89%

1 1 628075 99.89%

1 1 628076 99.89%
3 3 628079 99.89%

495 495 628574 99.97%
6 6 628580 99.97%
6 6 628586 99.97%
1 1 628587 99.97%

3 3 628590 99.97%
4 4 628594 99.97%
4 4 628598 99.97%

3 3 628601 99.97%
4 4 628605 99.97%
2 2 628607 99.97%
6 6 628613 99.97%
4 4 628617 99.98%

5 5 628622 99.98%
5 5 628627 99.98%

6 6 628633 99.98%

3 3 628636 99.98%

1 1 628637 99.98%

6 6 628643 99.98%

1 1 628644 99.98%

3 3 628647 99.98%
3 4 62865 1 99.98%

2 3 628654 99.98%
5 5 628659 99.98%
0 0 628659 99.98%

3 3 628662 99.98%

5 5 628667 99.98%

3 3 628670 99.98%
1 1 62867 1 99.98%

7 7 628678 99.99%

3 3 628681 99.99%

3 3 628684 99.99%

3 3 628687 99.99%

2 2 628689 99.99%

12 12 628701 99.99%

I 1 628702 99.99%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.08%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
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0.00%
0.00%
0.00%
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I
0
0
0
0
0
0
0
1
0
0
0
0
I
L
f
I
0
0
0
0
0
I
Z
0
I
0
0
Z
I
Z
0
I
I

I
0
0
0
0
0
0
0
0
0
0
0
0
I
0
0
0
I
0
0
0
0
0
0
0
I
0
0
0
0
I
L
f

1
0
0
0
0
0
I
Z
0
I
0
0
Z
I
Z
0
I
I

I16/61/01
016/81/01
016lLIIOI
016/91/01
016lSIlOI
016/tI/OI
016/f I/O1
016/ZI/OI
016/I II01
016lOIlO1
016/6/01
016/8/01
016/LIOI
I16/9/01
016/S/01
016/t/01
016/f/01
I16/Z/01
016/I/01
016/0fl6
01616216
01618216
016lLZl6
01619216
01615216
I16lPZl6
016lfZl6
016/ZZl6
01611216
016/02/6
I1616 I/6
L1618116
f16/L1/6
I1619116
016iSIl6
016lPIl6
016/f II6
01612116
01611 II6
I16/01/6
Z161616
0161816
I16/L/6
0161916

016/S/6
Z16/P/6
I16/E/6
Z16/Z/6

016/I/6
116/Ifl8
I16lOEl8
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1991.  Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage Center

NO;?: ‘,I  1’. i. .:N&:.i’::‘:::  ,; ;, : PWAGE.

sAhaPI;‘EDil:I.:,~~~~~.~~~~

.~tl@Fiw  tq&tqAs$  ‘. PASS.~? PA$s.hn<tex
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lywx ‘@@lwT mt. _’ Per~*loo

.,.
+.“-y.. .+%+&.M-  .. “v--m-.

10/20/91 0 0 628729 99.99% 0.00% 0.000
10/21/91
1 O/22/9 1
10123l91
lOl24l91
10/25/91
10126191
10127191
1 O/28/91
10129191
10/30/91
10/31/91
lllll9l

1 l/2/91
lll3l91
11/4/91
11/5/91
1 l/6/91
11/7/91

1118191

ill9l91
I!0191

' ill91
lll12l91
1 l/13/91
1 l/14/91
llll5l91

11/16/91
1 l/17/91
1 l/18/91
1 l/19/91
1 l/20/91
1 l/21/91
11 I22191
11123191
1 l/24/91
1 I/25/91
lll26l91

1 l/27/91

1
0
1

0

0

0 0

0
0

0
3
0

0

2 2

2
4
4

2
4

0
2

0
2

0 0
0 0
6 6

0
0

1

0
1
1
0
1
0
0
1
3
0

2
0
0

1
0
0
3

0
1
0

1
2

1
2
4
4
1

0

2
1
1
1
1
0
0
6

628729 99.99%

628730 99.99%

628730 99.99%

62873 1 99.99%
628732 99.99%

628732 99.99%
628733 99.99%

628733 99.99%
628733 99.99%

628734 99.99%
628737 99.99%

628737 99.99%

628739 99.99%

628739 99.99%

628739 99.99%

628740 100.00%
628740 100.00%
628740 100.00%
628743 100.00%
628743 100.00%
628744 100.00%
628744 100.00%
628745 100.00%
628747 100.00%
628748 100.00%
628750 100.00%
628754 100.00%
628758 100.00%
628759 100.00%
628759 100.00%
628761 100.00%
628762 100.00%
628763 100.00%
628764 100.00%
628765 100.00%
628765 100.00%
628765 100.00%
62877 1 100.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

100.00%

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001

1oo.ooo



1992 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage Center

.‘.W,: NO, lM-su.x ,CWFllkSS .ctmpIAss  PAsSmex PAs3lIl.l~

:smPLm  ~Ott~mD %llnEx rNpex .&Rent ~er~iO0PEwgm
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TOTALS: 20903 583739 583740
- - 11

3128192 0.00% 0.000
3129192
3/30/92
3131192

411192
412192
413192
4/4/92

415192
4/6/92
417192

418192
419192

4110192

4/l 1192
4112192
4/l 3192
4114192
4115192
4116192
4117192
4/l 8192
4/l 9192
4120192
412 1 I92
4122192
4123192
4124192
4125/92

4126192
4127192
4r28/92
4129192

4/30/92
5/l/92

512192
513192
5f4l92
515192

516192

517192
5/a/92
519192

511 O/92
5llll92
5112192
5113192

5114192
5115192
5116192

0 0 0 0 0.00%
5 50 50 50 0.01%
5 50 50 100 0.02%
3 30 30 130 0.02%

13 130 130 260 0.04%
23 230 230 490 0.08%

32 320 320 810 0.14%
98 980 980 1790 0.31%
84 840 840 2630 0.45%

121 1210 1210 3840 0.66%
200 2000 2000 5840 1.00%
214 2140 2140 7980 1.37%
246 2460 2460 10440 1.79%
330 3881 3881 14321 2.45%
334 5567 5567 19888 3.41%
303 5050 5050 24938 4.27%

286 5281 5281 30219 5.18%
314 6280 6280 36499 6.25%
406 8120 8120 44619 7.64%
429 8580 8580 53199 9.11%
401 8020 8020 61219 10.49%
592 11840 11840 73059 12.52%
852 21300 21300 94359 16.16%
841 21025 21025 115384 19.77%
557 13925 13925 129309 22.15%
474 11850 11850 141159 24.18%
540 13500 13500 154659 26.49%

583 14575 14575 169234 28.99%

433 14433 14433 183667 31.46%
463 20622 20622 204289 35.00%
556 27800 27800 232089 39.76%
715 42900 42900 274989 47.11%
616 36960 36960 311949 53.44%
683 40980 40980 352929 60.46%
504 30240 30240 383169 65.64%
382 22920 22920 406089 69.57%
312 18720 18720 424809 72.77%
155 9300 9300 434109 74.37%
242 14520 14520 448629 76.85%
224 13440 13440 462069 79.16%
is7 11220 11220 473289 81.08%
212 7067 7067 480356 82.29%
256 5120 5120 485476 83.17%
501 10020 loo20 495496 84.88%
223 6777 6777 502273 86.04%

0.00% 0.000
0.00% 0.000
0.00% 0.000
0.00% 0.000
0.00% 0.000
0.01% 0.009
0.01% 0.009
0.01% 0.005
0.02% 0.022
0.04% 0.039
0.05% 0.055
0.17% 0.168
0.14% 0.144
0.21% 0.207
0.34% 0.343
0.37% 0.367
0.42% 0.421
0.66% 0.665
0.95% 0.954
0.87% 0.865
0.90% 0.905
1.08% 1.076
1.39% 1.391
1.47% 1.470
1.37% 1.374
2.03% 2.028
3.65% 3.649
3.60% 3.602
2.39% 2.385
2.03% 2.030
2.31% 2.313
2.50% 2.497
2.47% 2.473
3.53% 3.533
4.76% 4.762
7.35% 7.349
6.33% 6.332
7.02% 7.020
5.18% 5.180
3.93% 3.926
3.21% 3.207
1.59% 1.593
2.49% 2.487
2.30% 2.302
1.92% 1.922
1.21% 1.211
0.88% 0.877
1.72% 1.717
1.16% 1.161



1992 Smolt Passage  Index for Wild Steelhead
Passing  Lower Granite Dam.

From the Fish Passage Center

5117192
5/l 8192
5119192
5120192
5121192
5122192
5123192
5124192

5125192
5126192
5127192
5r28/92
5129192
5130192
5131192
611192
612192

613192

614192
615192

616192
617192
618192
519192
, 10192

6/l l/92
6112192
6113192
6114192
6115192

6116192
6/l 7192
6118192
6/l 9192
6120192
612 1192
6122192
6123192
6124192
6125192
6126192

6127192
6128192
6129192
6130192
711192
l/2/92
713192
714192
7/5/92
716192
717192

NO.. PA$sAGE
coam #l&X

~~Pkss .CWPW FAsSkkx ttAsshkx
‘INDEX ptacmw I=t!mxnt Per~i00

‘A”w.mv.v .-A ‘. 7- ?-“.“.T”cc -*WV ,,
133 4433 4433 506706 86.80% 0.76% 0.759
137

87
85

203
566
197
143
173
189
188
174
176
134

64
289
165
143

81
68
28
52

123
118
137

55
28
26
13
14
24
26
23

6
25
22

9
34
88
35
32
40
43
35
29
26
27
14
13
17
18
22

3427
1740
1194
2538
8317
7122
4767
3460
2363
3542
4350
2933
1675

645
2890
2209
2860
1620
680
280
520

1230
1180
1370

550
280
260
130
140
‘40
260
230

85
250
220

90
340

1056
700
640
800
860
700
580
520
540
280
260
340
360
440

3427 510133 87.39% 0.59% 0.587
1740 511873 87.69% 0.30% 0.298
1194 513067 87.89% 0.20% 0.205
2538 515605 88.33% 0.43% 0.435
8317 523922 89.75% 1.42% 1.425
7122 531044 90.97% 1.22% 1.220
4767 535811 91.79% 0.82% 0.817
3460 53927 1 92.38% 0.59% 0.593
2363 541634 92.79% 0.40% 0.405
3542 545176 93.39% 0.61% 0.607
4350 549526 94.14% 0.75% 0.745
2933 552459 94.64% 0.50% 0.502
1675 554134 94.93% 0.29% 0.287

645 554779 95.04% 0.11% 0.110
2890 557669 95.53 % 0.50% 0.495
2209 559878 95.91% 0.38% 0.378
2860 562738 96.40% 0.49% 0.490
1621 564359 96.68% 0.28% 0.278
680 565039 96.80% 0.12% 0.116
280 565319 96.84% 0.05% 0.048
520 565839 96.93% 0.09% 0.089

1230 567069 97.14% 0.21% 0.211
1180 568249 97.35 % 0.20% 0.202
1370 569619 97.58% 0.23% 0.235

550 570169 97.68% 0.09% 0.094
280 570449 97.72 % 0.05% 0.048
260 570709 97.77% 0.04% 0.045
130 570839 97.79% 0.02% 0.022
140 570979 97.81% 0.02% 0.024
240 571219 97.86% 0.04% 0.041
260 571479 97.90% 0.04% 0.045
230 57 1709 97.94% 0.04% 0.039

85 571794 97.95% 0.01% 0.015
250 572044 98.00% 0.04% 0.043
220 572264 98.03 % 0.04% 0.038

90 572354 98.05 % 0.02% 0.015
340 572694 98.11% 0.06% 0.058

1056 573750 98.29% 0.18% 0.181
700 574450 98.41% 0.12% 0.120
640 575090 98.52% 0.11% 0.110
800 575890 98.66% 0.14% 0.137
860 576750 98.80% 0.15% 0.147
700 577450 98.92% 0.12% 0.120
580 578030 99.02% 0.10% 0.099
520 578550 99.11% 0.09% 0.089
540 579090 99.20% 0.09% 0.093
280 579370 99.25% 0.05% 0.048
260 579630 99.30% 0.04% 0.045
340 579970 99.35% 0.06% 0.058
360 580330 99.42% 0.06% 0.062
440 580770 99.49% 0.08% 0.075



1992 Smolt Passage Index for Wild Steelhead
Passing  Lower Granite Dam.

From the Fish Passage Center

.NO,  NO, PA$SAGB CW=!i%  Em PASS P A S S  index PASS Index ’
sm$wm cou- mm!x IMEX rnRCENT tq!qcm..: ~ec4w*loo
w-“-v. - I - * - “ - -“-- - - - - .T.-“-*

718192 16 581090 99.55% 0.05% 0.055
719192

7/10/92
7/l l/92
7112192
7113192
7114192
7115192

7116192
7117192
711 a/92
7119192
7120192
712 1 I92
7122192
7123192
7124192
7125192

7126192
7127192
7/28/92
7129192
7130192
7131192
am92
812192

813192
814192
a/5/92
816192
817192
a/8/92
a/9/92

a/lo/92
8/l l/92
8112192
a/13/92
a/14/92
a/15/92
8116192
8117192
8118192

8/l 9192
8120192
a/21/92
8122192

8123192
a/24/92
g/25/92
8126192

a/27/92
a/28/92

17
4
2
5
4
4
4

3
9

20
13
9
3
2

2
5

1
6

1
1
3
0
2

22
48

54
42
34

32
32
17
13
4
8

22
17
55
44

75

62
50
49

67
57

63

42

22
17
20

18
11

340
80
40
50
40

40
40

30
90

200
130
90

30
20
20
50
10
60
10
10
30
0

20
22
48
54
42
34
32

32
17
13
4

8
22
17
55

44
75

62
50
49
67
57
63

42

22
17
20
18
11

340 581430 99.60% 0.06% 0.058
80 581510 99.62% 0.01% 0.014
40 581550 99.62% 0.01% 0.007
50 581600 99.63% 0.01% 0.009
40 581640 99.64% 0.01% 0.007

40 581680 99.65% 0.01% 0.007
40 581720 99.65% 0.01% 0.007

30 581750 99.66% 0.01% 0.005
90 581840 99.67% 0.02% 0.015

200 582040 99.71% 0.03% 0.034
130 582170 99.73% 0.02% 0.022
90 582260 99.75% 0.02% 0.015
30 582290 99.75% 0.01% 0.005
20 582310 99.76% 0.00% 0.003
20 582330 99.76% 0.00% 0.003
50 582380 99.77% 0.01% 0.009
10 582390 99.77% 0.00% 0.002

60 582450 99.78% 0.01% 0.010
10 582460 99.78% 0.00% 0.002
10 582470 99.78% 0.00% 0.002
30 582500 99.79% 0.01% 0.005
0 582500 99.79% 0.00% 0.000

20 582520 99.79% 0.00% 0.003
22 582542 99.79% 0.00% 0.004

48 582590 99.80% 0.01% 0.008

54 582644 99.81% 0.01 c 0.009

42 582686 99.82% 0.01% 0.007

34 582720 99.83% 0.01% 0.006

3'A 582752 99.83% 0.01% 0.005

32 582784 99.84% 0.01% 0.005

17 582801 99.84% 0.00% 0.003

13 582814 99.84% 0.00% 0.002

4 582818 99.84% 0.00% 0.001
8 582826 99.84% 0.00% 0.001

22 582848 99.85% 0.00% 0.004

17 582865 99.85% 0.00% 0.003

55 582920 99.86% 0.01% 0.009

44 582964 99.87% 0.01% 0.008
75 583039 99.88% 0.01% 0.013

62 583101 99.89% 0.01% 0.011
50 583151 99.90% 0.01% 0.009

49 583200 99.91% 0.01% 0.008

67 583267 99.92% 0.01% 0.011
57 583324 99.93% 0.01% 0.010
63 583387 99.94% 0.01% 0.011
42 583429 99.95% 0.01% 0.007

22 58345 1 99.95% 0.00% 0.004

17 583468 99.95% 0.00% 0.003

20 583488 99.96% 0.00% 0.003

18 583506 99.96% 0.00% 0.003

11 583517 99.96% 0.00% 0.002



1992 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center
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8129192 7 7 7 583524 99.96% 0.00% 0.001
af 30192 7 7
8131192 14 14
911192 4 4
912192 9 9

913192 13 13
914192 4 4

915192 11 11
916192 4 4
9/7/92 9 9
9/a/92 3 3
'J/9/92 3 3

- iOl92 3 3
9111192 0 0
9112192 3 3
9113192 3 3
9114192 1 1
9115192 3 3
9116192 0 0
9117192 5 5
911 a/92 4 4
9119192 1 1
9'20192 3 3
9121192 2 2
9122192 1 1
9123192 1 1
9124192 1 1
9125192 1 1
9126192 2 2
9127192 1 1
9/28/92 2 2
9129192 1 1
9130192 11 11
10/l/92 9 9
1 O/2/92 7 7
1 O/3/92 7 7
1 O/4/92 6 6
1 O/5/92 3 3
1 O/6/92 2 2
1 O/7/92 1 1
1 O/8/92 4 4
1 O/9/92 6 6

10/10/92 2 2
10/11/92 3 3
10112192 4 4
10/13/92 5 5
10/14/92 4 4
1 O/ 15192 4 4
lo/l6192 1 1
10/17/92 1 1
loriar92 1 1
10/19/92 1 1

7

14

4
9

13
4

11
4
9

3
3
3
0

3
3
1
3
0
5

4

1
3
2
1
1
1
1
2
1
2
1

11
9
7
7
6
3
2
1
4

6
2
3
4

5
4
4
1
1
1
1

583531 99.96%
583545 99.97%

583549 99.97%

583558 99.97%

583571 99.97%

583575 99.97%

583586 99.97%
583590 99.97%
583599 99.98%
583602 99.98%
583605 99.98%
583608 99.98%

583608 99.98%

583611 99.98%
583614 99.98%

583615 99.98%
583618 99.98%
583618 99.98%
583623 99.98%
583627 99.98%

583628 99.98%
58363 1 99.98%
583633 99.98%
583634 99.98%
583635 99.98%

583636 99.98%

583637 99.98%

583639 99.98%
583640 99.98%
583642 99.98%
583643 99.98%
583654 99.99%
583663 99.99%

583670 99.99%
583677 99.99%
583683 99.99%
583686 99.99%
583688 99.99%

583689 99.99%

583693 99.99%

583699 99.99%

583701 99.99%
583704 99.99%
583708 99.99%

583713 100.00%
583717 100.00%
58372 i 100.00%
583722 100.00%
583723 100.00%
583724 100.00%
583725 100.00%

0.00%
0.00%
0.00%
0.00%

0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%

0.00%
0.00%

0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%

0.001
0.002
0.001
0.002
0.002

0.001
0.002
0.001
0.002
0.001
0.001
0.001
0.000
0.001
0.001
0.000
0.001
0.000
0.001
0.001
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.002
0.002

0.001
0.001
0.001
0.001
0.000
0.000
0.001
0.001
0.000
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000



1992 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center
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1 O/20/92 2 2 2 583727 100.00% 0.00% 0.000
10/21/92
1 O/22/92
10123192

10124192
10125192

10126192
lOl27l92

10128192
10129192
1 O/30/92
1 O/3  1 I92

1 l/l/92
11 I2192
1113192
11 I4192
1 II5192
11 I6192
11 I7192
11 I8192
1119192

1 l/10/92
llllll92
1 l/12/92
11113192
1 l/14/92
1 l/15/92
1 l/16/92
lll17l92
i l/la/92
1 l/19/92
11 I20192
1 l/21/92
11 I22192
11 I23192
11 I24192
11 I25192
11 I26192
11 I27192

0 0
1 1
2 2

1 1
0 0
2 2
0 0

1 1
1 1
4 4
1 1

0

2

0
2
0

1
4
1

583727
583728
583730
58373 1
58373 1
583733
583733

583734

583735
583739
583740

100.00%
100.00%
loo.OO%
loo.OO%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000



1993 Smolt Passage  Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage Center
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TOTALS: 10,094 501,014 583,451

3128193

3129193
3130193
3131193

4/l/93
412193
413193
414193
415193
416193
417193
4/a/93
419193

4110193
4/l l/93
4112193
4/l 3193

4114193
4/l 5193
4116193

4117193
4118193
4119193
4120193
4121193
4122193
4123193
4124193
4125193
4126193

4!27/93
4128193
4129193
4130193
511193

512193

513193

514193

515193
516193
517193
518193
519193

5110193
5111193
5112193
5113193
5114193
5/l 5193

104 1040 1040
186 1860 1860
179 1790 1790
133 1330 1330
242 2420 2420
94 3133 3133
57 1900 1900
64 2133 2133

220 4400 4400
190 3800 3800
250 6250 6250

86 4300 4300

149 7450 7450

103 6180 6180
136 8160 8160
76 7600 7600

94 9400 9400

52 5200 5200

116 11600 11600

209 20900 20900

244 24400 24400

226 22600 22600
538 53800 53800
340 34000 34000

316 31600 31600
298 29800 29800

119 11900 11900
123 12300 12300
273 13650 14343
269 13450 16667
434 21700 32001

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.178
0.319

0.307
0.228
0.415
0.537
0.326
0.366
0.754
0.651
1.071

0.737
1.277
1.059
1.399
1.303

1.611
0.891
1.988
3.582
4.182
3.874
9.221
5.827
5.416
5.108
2.040
2.108
2.458
2.857
5.485

0.18%

0.50%

0.80%
1.03%
1.45%
1.98%
2.31%
2.67%
3.43%
4.08%

5.15%
5.89%

7.17%
8.22%
9.62%
10.93%

12.54%
13.43%
15.42%

19.00%
23.18%
27.05%
36.27%
42.10%
47.52%
52.63%
54.67%
56.77%
59.23%
62.09%
67.57%



1993 Smolt Passage Index for Wild Steelhead
Passing  Lower Granite Dam.

From the Fish Passage Center

--wlGD---- --
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72.41%
5117193 232 23200 48063 8.238 80.65%
5/l 8193 95 9500 17615 3.019 83.67%
5119193 167 8350 15045 2.579 86.25 %
5120193 134 6700 10355 1.775 88.02%
5121  I93 238 5950 9364 1.605 89.63%
5122193 199 4975 7534 1.291 90.92%
5123193 200 5000 8372 1.435 92.35%
5124193 186 4650 6921 1.186 93.54%
5125193 123 2460 2578 0.442 93.98%
5126193 246 4116 4137 0.709 94.69%
5127193 86 3440 3975 0.681 95.37%
5128193 121 2546 3580 0.614 95.99%
5129193 138 2760 3126 0.536 96.52%
5130193 129 2580 2755 0.472 96.99%
5131193 97 1940 2036 0.349 97.34%
6/l/93 121 1729 1729 0.296 97.64%
612193 109 1557 1644 0.282 97.92%
613193 170 1700 2010 0.345 98.26%
614193 97 1386 1434 0.246 98.51%
615193 49 490 490 0.084 98.59%
616193 53 530 530 0.091 98.69%
617193 72 720 720 0.123 98.81%
618193 88 880 916 0.157 98.97%
619193 59 590 611 0.105 99.07 %

6110193 101 1010 1010 0.173 99.24%
6/l l/93 39 390 390 0.067 99.31%
6112193 67 670 670 0.115 99.43%
6113193 36 360 360 0.062 99.49%
6114193 32 320 320 0.055 99.54%
6/l 5193 28 280 280 0.048 99.59%
6116193 31 310 313 0.054 99.64%
6117193 28 280 280 0.048 99.69%
6/18/93 20 200 200 0.034 99.73 %
6/l 9193 21 210 210 0.036 99.76%
6120193 20 200 200 0.034 99.80%
612  1 I93 20 200 200 0.034 99.83 %
6122193 7 70 70 0.012 99.84%
6123193 14 140 140 0.024 99.87%
6124193 14 93 93 0.016 99.88%
6125193 14 93 93 0.016 99.90%
6126193 9 60 60 0.010 99.91%
6127193 22 92 92 0.016 99.92%
6128193 16 64 64 0.011 99.94%
6129193 9 36 36 0.006 99.94%
6130193 7 28 28 0.005 99.95 %

7/l/93 7 28 28 0.005 99.95 %
712193 7 28 28 0.005 99.96%
713193 2 8 8 0.001 99.96%
714193 3 12 12 0.002 99.96%
715193 0 0 0 0.000 99.96%



1993 Smolt Passage  Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center

716193

.: Pj&++ttO  ‘Plmxyr~~
.‘.’ ”. . 7-v7rhrr-m

7/l/93
l/8/93
l/9/93

7/10/93
7111193
7112193
7113193
7114193
7115193

7116193
7117193
711 a/93
l/19/93
l/20/93
7121193
7122193

7123193
7124193
7125193
7126193
7127193

7/28/93
7129193
7130193

7131193
8/l/93

812193
8/3/93
814193

8/5/93
816193
a/7/93
818193
819193

8110193
a/11/93
a/12/93
8113193

8114193

a/15/93

8116193
8117193
8118193
8119193
8120193
a/21/93
8122193

a/23/93
8124193
a/25/93

1
0
0
0
2
0
0
4

2
5
2

11
5
3
5

7
10
10
3
4

2
7

2

4
6
3

2
2
3

4
3

10
1
4
4
2

2

2

2
0
1
1
0
1
0
2

4
0
1

I L

a
4

0
0
0
a
0
0
4

2
5

2
11
5
3
5
7

10
10
3
4

2
7

2
4
6
3
2
3k
3
4
3

10
I
4
4
2
2

2

2
0
1
1
0
1
0
2
4
0
1

IL

8

4

0
0
0
8
0
0
4

2

5
2

11
5
3
5
7

10
10
3
4

2
7

2
4
6

3

2
2

3
4

3
10

1
4
4
2
2

2
2

0
1
1
0
1
0
2
4

0
1

0.001
0.001
0.000
0.000
0.000
0.001
0.000
0.000
0.001
0.000
0.001

0.000
0.002

0.001
0.001
0.001
0.001
0.002
0.002
0.001
0.001
0.000
0.001
0.000
0.001
0.001
0.001
0.000
0.000
0.001
0.001
0.001
0.002
0.000
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.000

99.96%
99.96%
99.96%

99.96%
99.96%
99.96%
99.96%
99.96%
99.97%

99.97%
99.97%
99.97%
99.97%
99.97%
99.97%
99.97%

99.97%

99.97%
99.98%
99.98%
99.98%
99.98%

99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%

99.98%
99.99%
99.99%

99.99%
99.99%
99.99%
99.99%

99.99%
99.99%
99.99%
99.99%
99.99%
99.99%
99.99%
99.99%
99.99%
99.99%
99.99%
99.99%



1993 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center
t --. .-‘-wf#J)--

‘M?. NO, FkSSAG  ~A$Sl3x.kx CflM~~Ass
CoLmcTIE  lNDEx Pe3wlplOO PERCENT

8/21/93 1
8128193 1
8129193 1
8/30/93 2
a/31/93 2
9/l/93 1
912193 3
913193 0
914193 0
915193 1
916193 0
9/7/93 1
9/a/93 0
919193 3

9110193 1
9/l l/93 1
9112193 1
9/l 3193 1
9114193 0
9115193 0
9/16/93 0
9117193 0
9/18/93 0
9119193 0
9120193 2
9121 I93 2
9122193 1
9123193 0
9124193 0
9125193 2
9126193 0
9127193 0
9128193 0
g/29/93 0
9130193 0
10/l/93 1
1 O/2/93 ‘1
10/3/93 2
10/4/93 2
lOlY93 0
1016193 0
1 O/7/93 0
1 O/8/93 1
1 O/9/93 1

10/10/93 1
10/I  II93 1
10112193 1
10/l 3193 2
10/14/93 0
10/I  5193 0

0

1

1
1
2
2

1
3
0

0
1
0
1
0
3

1
1
1
1
0
0
0
0
0
0
2
2
1
0
0
2
0

0
0
0
0
1
1
2
2

0
0

0
1
1
1
1
1
2
0
0

0

1
1
1
2

2
1
3
0

0
1
0
1
0
3

1
1
1
1
0
0
0
0
0
0
2
2
1
0
0
2
0

0
0
0
0
1
1
2

2
0
0

0
1
1
1
1
1
2
0
0

0.000
0.000

0.000
0.000

0.000
0.000

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000



1993 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage Center

10/16/93 2 2 2 0.000 100.00%
10/17/93
10/18/93
10/19/93
1 O/20/93
lo/21193
lo/22193
1 O/23/93
10/24/93
10125193
1 O/26/93
10127193

10/28/93
10/29/93
lOl3Ol93
1 o/3 l/93

1 l/l/93
11 I2193
1113193
11 I4193
11 I5193
11 I6193
11 I7193
1118193
11 I9193

1 l/10/93
11/11/93
1 l/12/93
1 l/13/93
1 l/14/93
11115193
11116193
1 l/17/93
1 l/18/93
1 l/19/93
11/20/93
1 l/21/93
11 I22193
11 I23193
11 I24193
11125193
11 I26193
11/27/93

3
0

0
0

0

2 2 2
8 8 8

0
0
0

3
0

0

0
0

0.001

0.000
0.000
0.000

0.000

0.000

0.000
0.000
0.000

0.000
0.000
0.000

0.000
0.000
0.000

0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

100.000

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%



1994 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage Center
I. ..’ :::_: Wywmwmw’ --w-

,.:,. : ‘: :yo; NO* : P&AGE’ ~w3shdex CtfM ess
o&m SWb COUW  #m. Per&mt*ifM  PlUNYGST.‘. .,.,._..7+bl.+xh’  ‘-“Wm. - “*“+hww. +-V-“-P-.
TOTALS: 9,978 475,693 514,897

3128194
3129194

3130194
3131194
411194

412194
413194
414194

415194

416194

417194
4/8/94
419194

4110194
4/l l/94
4112194
4/l  3194
4114194
4115194
4116194
4117194

4/l 8194
4119194
4120194
412 1 I94
4122194
4123194
4124194
4125194
4126194
4127194
4128194
4129194

4130194
5/l/94
512194
513194
514194

515194

516194
517194
518194
519194

5110194
511 l/94
5112194

5/l 3194
5114194
5/l 5194

90 900 900
8 1 810 810
83 830 830
97 970 970

151 1510 1510
141 2820 2820
354 7080 7080
559 13975 13975
522 26100 26100
397 39700 39700
371 37100 37100
384 3 8400 38400
293 29300 29300
265 26500 26500
214 21400 21400
193 19300 19300
127 12700 12700

99 9900 9900
109 10900 10900

63 6300 6300
133 6650 6650
104 6240 6240
IO0 7500 7500
107 10700 10700
120 12000 12000
177 17700 17700
204 20400 22996
129 12900 15793
143 14300 21388
110 11000 15550
135 6750 10418

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.175
0.157
0.161
0.188
0.293
0.548
1.375
2.714
5.069
7.710
7.205
7.458
5.690
5.147
4.156
3.748
2.467
1.923
2.117
1.224
1.292
1.212
1.457
2.078
2.331
3.438
4.466
3.067
4.154
3.020
2.023

0.17%
0.33%
0.49%
0.68%
0.97%
1.52%
2.90%
5.61%

10.68%
18.39%
25.60%
33.05%
38.74%
43.89%
48.05 %
51.80%
54.26 %
56.19%
58.30%
59.53%
60.82%
62.03 %
63.49%
65.56%
67.89%
71.33%
75.80%
78.87%
83.02%
86.04%
88.06%



1994 Smolt Passage  Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center
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5117194
5118194
5/l 9194

5120194
5121194
5122194

5123194
5124194
5125194
5126194
5127194
5128194

5129194

5130194
5131194
6/l/94
612194

613194
614194
615194
616194

617194
618194
619194

6110194
6/l l/94
6112194
6/l 3194
6114194
6/15/94

6/l 6194
6117194
6/18/94

6/l 9194
6120194
6/21/94
6122194

6123194
6124194

6125194

6/26/94
6127194
6128194
6129194
6130194

l/1/94

l/2/94
l/3/94
l/4/94
l/5/94

94
77
103
128

119
93
46

58
142
145

90
45

46

26
45

50
30
7

10
51
52
24

15
29
25

7
4

5
5

2
24
51

133
58
40
80
90
93

295
61
170

98

51
84

80
8
4

4

1
8
3

3850 6023 1.170 90.67%

2575 3934 0.764 91.43%
2560 4152 0.806 92.24%
2380 3603 0.700 92.94%
1860 286I 0.556 93.50%

920 1429 0.278 93.77%

1160 1799 0.349 94.12%

1420 2203 0.428 94.55%

1450 2206 0.428 94.98%

2131 3210 0.623 95.60%

1500 2246 0.436 96.04%

1533 1988 0.386 96.42%

867 1113 0.216 96.64%

1500 2063 0.401 97.04%

1667 2348 0.456 97.50%

1000 1453 0.282 97.78%

233 349 0.068 97.85%

200 296 0.057 97.91%
510 781 0.152 98.06%
520 796 0.155 98.21%
240 349 0.068 98.28%

150 234 0.045 98.32%

290 463 0.090 98.41%

250 409 0.079 98.49%

70 109 0.021 98.52%

40 62 0.012 98.53%

50 77 0.015 98.54%

20 32 0.006 98.55%

8 14 0.003 98.55%

96 142 0.028 98.58%

204 204 0.040 98.62%

532 532 0.103 98.72%

232 232 0.045 98.77 %

82 82 0.016 98.78%

80 80 0.016 98.80%

90 90 0.017 98.82%
93 93 0.018 98.83%

895 895 0.174 99.01%

716 716 0.139 99.15%
366 366 0.071 99.22%
98 98 0.019 99.24%
51 51 0.010 99.25%
84 84 0.016 99.26 %
137 137 0.027 99.29%
80 80 0.016 99.30%
40 40 0.008 99.31%
40 40 0.008 99.32%

10 10 0.002 99.32%

32 32 0.006 99.33%

12 12 0.002 99.33%



1994 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center
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716194 0.003 99.33%
l/7/94
l/8/94
l/9/94

7/10/94
711 l/94
7112194

7113194

7114194
7115194
7/l 6194
7117194
7118194
7119194
7120194

7121194
7/22/94
7123194
7124194
7125194

7126194
7127194
7128194

7129194
7130194

l/31/94
8/l/94
812194

813194
814194
8/5/94
816194
817194
818194

819194
8110194
8/l l/94
8112194
8113194

8114194
a/ 15194
8116194
8117194
8118194
8119194
8120194
a/21/94
8122194
8123194
8124194
a/25/94

4

13
7

11
9
5
4
5
5
8
6
9

28
19
14
13
11
13
7

8
9
7

11
22
31
12

6
5
5
0
3
2
3

11

6
8
6

14
17
15
24
13

9
2
5

28
19
18

3
2
8

16
52
70

110
113

63
50
63
50
80
60
90

280
190
140
130
110
130
70
80
90

70

48

88
124

48
24
20
20

0
12

2
3

11

6
32
24
56
68
60
96
52
36

8
20
28
19
18

3
2
8

16
52
70

110
113

63
50
63
50
80
60
90

280
190
140
130
110
130

70
80
90
70
48
88

124
48
24
20

20.
0

12
2
3

11

6
32
24
56
68
60
96
52
36

8
20
28
19
18

3
3

11

0.010 99.34%
0.014 99.36%
0.021 99.38%
0.022 99.40%
0.012 99.41%
0.010 99.42%
0.012 99.44%
0.010 99.44%
0.016 99.46%
0.012 99.47%
0.017 99.49%
0.054 99.54%
0.037 99.58%
0.027 99.61%
0.025 99.63%
0.021 99.65%
0.025 99.68%
0.014 99.69%
0.016 99.71%
0.017 99.73%
0.014 99.74%
0.009 99.75 %
0.017 99.77 %
0.024 99.79%
0.009 99.80%
0.005 99.80%
0.004 99.81%
0.004 99.81%
0.000 99.81%
0.002 99.81%
0.000 99.82%
0.001 99.82%
0.002 99.82%

0.001 99.82%
0.006 99.83%
0.005 99.83%
0.011 99.84%
0.013 99.85 %

0.012 99.87%

0.019 99.88%

0.010 99.89%

0.007 99.90%
0.002 99.90%
0.004 99.91%
0.005 99.91%
0.004 99.92%
0.003 99.92%
0.001 99.92%
0.001 99.92%
0.002 99.92%



1994 Smolt Passage  Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage Center
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8126194 15 15 em 0.004 99.93%
8127194 1 3 13
8128194 5 5
8129194 12 12
8130194 4 4
813 1 I94 6 6

9/l/94 15 15
912194 16 16
Y/3/94 16 16
914194 2 2
915194 2 2
916194 2 2
917194 4 4
9i8l94 9 9
919194 12 12

9110194 8 8
9/l II94 4 4
9/l 2194 3 3
9113194 1 1
,9/ 14194 2 2

9115194 4 4
9/l 6194 7 7

9117194 4 4
9118194 2 2
9119194 8 8
9/20/94 13 13
g/21:94 8 8
9122194 5 5
9/23194 10 10
9124194 22 22
9125194 6 6

9126194 19 19
9127194 19 19
9128194 10 10
9!29/94 20 20

9130194 10 10
lOlll94 11 11
1 O/2/94 8 8
10/3/94 1 1
1 o/4/94 1 1
1015194 1 1
1 O/6/94 2 2
1 o/7/94 0 0
1 O/8/94 3 3

1 O/9/94 0 0
10/10/94 4 4

10/l II94 0 0
lo/12194 1 1
lOl13l94 1 1
IO/ 14194 0 0
IO/15194 0 0

i.L
13
5

12
4

6
15

16
16
2

2
2
4
9

12
8
4
3
1
2

4
7
4

2
8

13
8
5

10
22
6

19
19
10
20

10
1 1
8
1
1
1
2

0
3
0
4

0
1
1
0
0

0.003

0.001
0.002
0.001

0.001
0.003

0.003
0.003

0.000
0.000
0.000
0.001
0.002
0.002
0.002
0.001
0.001
0.000
0.000
0.001
0.001
0.001
0.000
0.002
0.003
0.002
0.001
0.002

0.004

0.001
o.co4
0.004
0.002
0.004

0.002
0.002
0.002
0.000
0.000

0.000

0.000

0.000
0.001
0.000
0.001
0.000
0.000
0.000
0.000
0.000

99.93%
99.93%
99.93%
99.93%
99.93%
99.94%

99.94%
99.94%
99.94%

99.94%
99.95%
99.95%

99.95 %
99.95%
99.95%
99.95%
99.95%
99.95%

99.95%

99.95%
99.96%

99.96%
99.96%
99.96%
99.96%
99.96%
99.96%
99.97%
99.97%

99.97%

99.97%
99.98%
99.98%
99.98%

99.99%
99.99%
99.99%
99.99%

99.99%
99.99%

99.99%

99.99%
99.99%
99.99%
99.99%
99.99%
99.99%

99.99%
99.99%
99.99%



1994 Smolt Passage Index for Wild Steelhead
Passing  Lower Granite Dam.

From the Fish Passage Center
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10/16/94 1 1 1 0.000 99.99%
10/17/94
10/18/94
10/19/94
1 o/20/94
10121194

10/22/94
1 O/23/94
1 O/24/94
10125194
1 O/26/94
1 O/27/94
10128194
1 O/29/94
10/30/94
1013 1 I94

1 l/l/94
11 I2194
11 I3194
11 I4194
11 I5194
11 I6194
11 Ill94
11 /a/94
1 l/9/94

1 l/10/94
1111 l/94
11112194
1 l/13/94
1 l/14/94
11/15/94
11116194
11/17/94
1 l/18/94
11119194
11 I20194
lll21l94
11 I22194
1 l/23/94
11 I24194
1 l/25/94
11 I26194
11 I27194

2

2

0

2

5
2

2
0
2

2

2 0.000
0 0.000
2 o.ooc
1 0.000
1 0.000
0 0.000
2 0.000
0 0.000
5 0.001
2 0.000
1 0.000
2 0.000
8 0.002
5 0.001
8 0.002

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
o.ooc
o.ooc
0.000

99.99%
99.99%

99.99%
99.99%
99.99%
99.99%

99.99%
99.99%
99.99%

100.00%
100.00%
100.00%
100.00%
100.00%
1 0 0 . 0 0 %  a

100.000



1995 Smolt Passage Index for Subyearling Fall Chinook 
Passing Lower Granite Dam. 

From The Fish Passage Center 
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TOTALS: 7260 26558 
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26768 

3128195 
3129195 0 0 0 0.000 0 0.00% 
3/30/95 0 0 0 0.000 0 0.00% 
3131195 0 0 0 0.000 0 0.00% 

411195 0 0 0 0.000 0 0.00% 
4/2/95 0 0 0 0.000 0 0.00% 
413195 0 0 0 0.000 0 0.00% 
414195 0 0 0 0.000 0 0.00% 
415195 0 0 0 0.000 0 0.00% 
4m95 0 0 0 0.000 0 0.00% 
417195 0 0 0 0.000 0 0.00% 
4/8/95 0 0 0 0.000 0 0.00% 
419195 0 0 0 0.000 0 0.00% 

4110195 3 33 33 0.123 33 0.12% 
4/l l/95 0 0 0 0.000 33 0.12% 
4112195 0 0 0 0.000 33 0.12% 
4113195 1 11 11 0.041 44 0.16% 
4114195 0 0 0 0.000 44 0.16% 
4115195 1 50 50 0.187 94 0.35% 
4/16/95 0 0 0 0.000 94 0.35% 
4117195 0 0 0 0.000 94 0.35% 
4118195 0 0 0 0.000 94 0.35% 
4/l 9195 0 0 0 0.000 94 0.35% 
4120195 0 0 0 0.000 94 0.35% 
4121195 0 0 0 0.000 94 0.35% 
4122195 0 0 0 0.000 94 0.35% 
4123195 0 0 0 0.000 94 0.35% 
4124195 0 0 0 0.000 94 0.35% 
4/25/95 0 0 0 0.000 94 0.35% 
4126195 0 0 0 0.000 94 0.35% 
4127195 0 0 0 0.000 94 0.35% 
4128195 0 0 0 0.000 94 0.35% 
4129195 0 0 0 0.000 94 0.35% 
4130195 0 0 0 0.000 94 0.35% 

511195 0 0 0 0.000 94 0.35% 
512195 0 0 0 0.000 94 0.35% 
513195 0 0 0 0.000 94 0.35% 
514195 0 0 0 0.000 94 0.35% 
515195 0 0 0 0.000 94 0.35% 
516195 0 0 0 0.000 94 0.35% 
517195 0 0 0 0.000 94 0.35% 
5/a/95 0 0 0 0.000 94 0.35% 
519195 0 0 0 0.000 94 0.35% 

5llOl95 0 0 0 0.000 94 0.35% 

5llll95 1 150 187 0.699 281 1.05% 

5112195 0 0 0 0.000 281 1.05% 

5113195 0 0 0 0.000 281 1.05% 

5114195 1 150 188 0.702 469 1.75% 

5/l 5195 0 0 0 0.000 469 1.75% 



1995 Smolt Passage  Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center
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5116195 37 5550 7208 1.483 80.07 %
5117195 29 4350 5513 1.134 81.20%
5118195 35 5250 6611 1.360 82.56%
5119195 57 5700 7127 1.467 84.03 %
5120195 59 5900 7790 1.603 85.63%
5121195 55 5500 7202 1.482 87.11%
5122195 59 5900 7729 1.590 88.71%
5123195 61 6100 7917 1.629 90.33%
5124195 49 4900 6352 1.307 91.64%
5125195 28 2800 3671 0.755 92.40%
5126195 37 3700 4188 0.862 93.26%
5127195 21 2100 2452 0.505 93.76%
5128195 23 2300 2441 0.502 94.27%
5129195 20 2000 2126 0.437 94.70%
5130195 79 3160 3383 0.696 95.40%
5131195 35 1400 1484 0.305 95.70%
611195 126 2191 2318 0.477 96.18%
612195 81 2314 2520 0.519 96.70%
613195 161 2300 2490 0.512 97.21%
614195 172 2867 3142 0.647 97.86%
615195 87 1450 1598 0.329 98.19%
616195 85 1417 1678 0.345 98.53%
617195 56 933 1091 0.224 98.76%
618195 41 683 765 0.157 98.91%
619195 35 500 550 0.113 99.03 %

6110195 21 300 321 0.066 99.09%
6/l l/95 19 211 224 0.046 99.14%
6112195 18 200 214 0.044 99.18%
6/I 3195 23 256 271 0.056 99.24%
6114195 23 256 271 0.056 99.30%
6/l 5195 26 289 307 0.063 99.36%
6116195 27 300 335 0.069 99.43 %
6117195 20 222 248 0.051 99.48%
6118195 13 144 163 0.034 99.51%
6119195 28 311 349 0.072 99.58%
6120195 24 267 329 0.068 99.65%
612 1 I95 21 233 289 0.059 99.71%
6122195 19 211 266 0.055 99.77%
6123195 4 44 44 0.009 99.78%
6/24/95 10 111 111 0.023 99.80%
6125195 4 44 44 0.009 99.81%
6126195 10 111 111 0.023 99.83%
6127195 5 56 56 0.012 99.84%
6128195 7 78 78 0.016 99.86%
6129195 5 56 56 0.012 99.87%
6130195 1 11 11 0.002 99.87%

7/1!95 7 70 70 0.014 99.89%
712195 3 30 30 0.006 99.89%
713195 0 0 0 0.000 99.89%
714195 3 30 30 0.006 99.90%
715195 3 30 30 0.006 99.90%

. . .



1995 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage Center
.
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717195
718195

l/9/95
7110195
711  l/95
7112195

7113195
7114195

7/l 5195
7116195

7/17/95

l/l 8195
7119195
l/20/95
7121195
7122195

7123195
l/24/95
7125195

7126195
7127195
7128195

l/29/95
7130195
7131195

a/1/95
a/2/95
813195
814195

815195
8/6/95
817195

818195

819195
8/10/95
8/l II95
8112195

8/l 3195
8114195

a/ I 5195

8116195
8117195
8/l  8195
8119195

a/20/95
8121195

8122195
8123195
8124195
8125195

L

5
1
4
2
4
5
0
2
0
2
0
0
1
2
0
0
2
0
0
1
1
1
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
3
3
0

50
10
40
20
40
50

0
20

0
20

0
0

10
20

0
0

20
0
0

10
10
10

0
10

0
0
0
0
0
0

10
0
0
0
0
0
0
0

10
0
0
0
0
0
0
0
0
3
3
0

0.010
0.002
0.008
0.004
0.008
0.010
0.000
0.004
0.000
0.004
0.000
0.000
0.002
0.004
0.000
0.000
0.004
0.000
0.000
0.002
0.002
0.002
0.000
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.000

99.92%
99~92%
99.93%
99.93%
99.94%
99.95%
99.95 %
99.96%
99.9670
99.96%
99.96%
99.96%
99.96%
99.97%
99.97%
99.97%
99.97%
99.97%
99.97%
99.97%
99.97%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%

99.98%
99.98%
99.98%
99.98%
99.98%
99.98%
99.98%

.



1995 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage Center
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8126195 0 0.000
a/27/95 0
8128195 0
8129195 0
8130195 1
8131195 0
911195 1
912195 2
913195 0
914195 0
915195 1
916195 0
917195 0
g/8/95 1
919195 0

9110195 1
9llll95 0
9112195 3
9/l 3195 3
9114195 0
9115195 2
9116195 0
9117195 1
9118195 0
9/l 9195 0
9120195 0
9/21/95 2
9122195 1
9123195 3
9124195 0
g/25/95 0
9126195 2
9127195 1
9128195 1
9129195 0
9130195 0
10/l/95 0
lOl2f95 1
1 O/3/95 1
1 O/4/95 0
10/5/95 1
1 O/6/95 0
10/7/95 1
1 O/8/95 0
10/9/95 0

10/10/95 1
10/l l/95 2
10/12/95 1
10/13/95 0
lOl14l95 1
10/15/95 1

0
0
0
0
1
0
1
2
0
0
1

-0
0
1
0
1
0
3
3
0

2
0
1
0
0
0
2

1
3
0
0
2
1
1
0
0
0
1
1
0
1
0
1
0
0
1
2
1
0
1
1

0
0
0
0
1
0
I
2
0
0

1
0
0
1
0
1
0
3
3
0

2
0
1
0
0
0
2

1
3
0
0
2
1
I
0
0
0
1
1
0
1
0
1
0
0
1
2
1
0

1
1

99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%

0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.98%
0.000 99.99%
0.000 99.99%
0.001 99.99%
0.001 99.99%
0.000 99.99%
0.000 99.99%

0.000 99.99%
0.000 99.99%
0.000 99.99%
0.000 99.99%
0.000 99.99%
0.000 99.99%

0.000 99.99%
0.001 99.99%
0.000 99.99%)
0.000 99.99%
0.000 99.99%
0.000 99.99%

0.000 99.99%
0.000 99.99%
0.000 99.99%
0.000 99.99%
0.000 99.99%
0.000 93.99%

0.000 99.99%
0.000 99.99%

0.000 99.99%
0.000 99.99%
0.000 99.99%
0.000 99.99%
0.000 99.99%

0.000 99.99%
0.000 99.99%

0.000 99.99%

0.000 99.99%
0.000 99.99%



1995 Smolt Passage Index for Wild Steelhead
Passing Lower Granite Dam.

From the Fish Passage  Center
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lOl16l95 3 3 3 0.001 99.99%
10/17/95
10/18/95
10/19/95
1Ol2Of95
10/21/95

10/22/95

10/23/95
10124195
10125195

10126195
lOl27f95
1 O/28/95
10129195
10/30/95
10/31/95

1 l/1/95
11/2/95
11 I3195
11 I4195
11 I5195
11 I6195
11 Ill95
II /a/95
lll9i95

11/10/95
1 ill l/95
1 l/12/95
1 l/13/95
1 l/14/95
1 l/15/95
111161'95
11/17/95

11/18/95

11119195
I1 /20/95
11121195
11 I22195
11 I23195
11 I24195
11 I25195
11126195

11 I27195

0

2

3

13

3 3
2 2
3 3
4 4
3 3
1 1
1 1
1 1
0 0
1 1
1 . 1
2 2
1 1
3 3
1 1

13 13

0.001
0.000
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.003
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

100

99.99%
99.99%
99.99%
99‘99%
99.99%

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%



Proportion of the Fish that Passed  Lower Granite Dam
Coincident with a Specific Level of Flow Augmentation

Flow Aug.
(KCFS)

1991
O-5

5-10
10-15
1520
20-25
25-30
30-35

1992
o-5
5-10
10-15
15-20
20-25
25-30
30-35

1993
o-5
5-10
10-15
15-20
20-25
25-30
30-35

1994
o-5
5-10
10-15
15-20  .
20-25
25-30
30-35

1995
o-5
5-10
10-15
15-20
20-25
25-30
30-35

Fall
Spring/Summer Subyearling
earling Chinook Steelhead Chinook Sockeye

0.089 0.053 0.731 1.000
0.297 0.172 0.154 0.000
0.273 0.241 0.103 0.000
0.162 0.350 0.000 0.000
0.179 0.184 0.013 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000

0.366 0.217 0.127 0.333
0.230 0.195 0.229 0.333
0.212 0.201 0.212 0.222
0.138 0.331 0.188 0.000
0.054 0.054 0.245 0.111
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000

0.444 0.659 0.134 0.000
0.552 0.341 0.334 1.000
0.000 0.000 0.014 0.000
0.002 0.000 0.240 0.000
0.002 0.000 0.199 0.000
0.000 0.000 0.078 0.000
0.000 0.000 0.000 0.000

0.416 0.460 0.083 0.108
0.060 0.089 0.073 0.081
0.170 0.149 0.059 0.297
0.121 0.095 0.011 0.514
0.047 0.051 0.272 0.000
0.156 0.128 0.380 0.000
0.029 0.028 0.123 0.000

0.187 0.288 0.207 1.000
0.199 0.080 0.059 0.000
0.146 0.108 0.291 0.000
0.235 0.353 0.052 0.000
0.233 0.172 0.392 0.000
0.000 0.000 0.000 0.000
0.000 0.000 o.ooo o.ooo



Effect of the Flow Augmentation  on the Water Velocity  and
the Water Particle  Travel  Time through Lower Granite Pool

Spring April 10 - June 20

Obs. Mean Water Velocity

Percentage from fish flow

Obs. Mean Water Velocity

Percentage  from fish flow

Mean Water Vdocity
(miles/day)

Water Particle
Travel Time

mys)

Mean Water Velocity
(m&s/day)

Water Particle
Travel Time

(days)

::
‘.:

;..

HlPik ‘I, .:
F&4 ,..
as’wEi.  : : :.

‘..

Summer June 21- August 31

..: .’.:::;:..
:

_,:

IHIm
Bi% ‘.
l.Rwa

Spring April 10 - June 20

j9p2‘: .: : ‘1993’ 1944.:. I?#5
9.10 6.46 14.19 8.17 13.36

7.278 13.156 3.289 12.785 5.771
13.900 16.681 7.792 13.822 6.956
13.106 16.015 7.792 13.822 6.956

‘l99Z tfi92i:“:’ pJg3 : ‘~tjfj:. 3.995.

4.24 2.56 6.20 3.56 7.52

5.475 15.889 22.658 37.837 18.959
5.541 14.859 24.832 38.266 20.546
13.082 16.323 24.832 38.266 20.546

o-.“.p I 8.44 5.61 13.72 7.13 12.59
?Pb. 7.84 5.38 13.08 7.04 12.43

7.91 5.43 13.08 7.04 12.43

3.43 4.83 2.20 3.82 2.34

n?p
_’

tIll&fved
vm 3.70 5.56 2.27 4.38 2.48
Bps :. 1. 3.98 5.80 2.39 4.43 2.51
mm 1 3.95 5.75 2.39 4.43 2.51

Summer June 21- August 31

obsfxoed
I-m
@PA.
Ylinw

:..! “_
OW::,
ms
St54
II.%

199x Iti2 I993 .1994' 2995
4.24 2.56 6.20 3.56 7.52
4.00 2.15 4 79 2.21 6.10
4.00 2.18 4.66 2.20 5.98
3.68 2.14 4.66 2.20 5.98

7.37 12.19 5.04 8.77 4.15
7.79 14.49 6.51 14.12 5.12
7.80 14.31 6.70 14.21 5.22
8.48 14.56 6.70 14.21 5.22



Median Travel lime from Lower Granite Dam to
McNary Dam as Estimated Using CRiSP

for Summer/Spring Yearling Chinook  and Steelhead

Chinook 1 Steelhead
Data file ris. site TT TT Mea TT CJhhoab-I: CRSP Maa  TT Skelbad:  CRSP

- -

mid.
lm4.t

9l.bp.dat -rb
mid.
b&e

pl.idw.dsl -rb
mid.
late

9l.hdr.dal -b
mid.
late

92.bL -+Y
mid.
late

9Z.bp.dat -rb
mid.
late

92.idw.dal =b
mid.
Id.e

E.bdr.dM  early
mid.
Ia&

93.b artr
mid.
I&

!X3.bp.da& -b
mid.
ht.e

93.idw.dat -b
mid.
late

93.bdr.dd -b
mid.
Iale

9J.da -b
mid.
Iale

W.bpdat early
mid.
late

P(.idw.dpc -lr
mid.
late

!U.bdr.dat -b
mid.
late

95.a -b
mid.
la&c

%.bp.dat arti
mid.
Letr

95.idw.dsl -rtr
mid.
late

95.bdr.dlht -b
mid.
late

LGRMCA 9 9.5

LGRMCA 13.5 21.5
LGR-MCA 11.5 10
LGRMCN 9.5 9.5

LGR-MCA 13.5 21.5
LCRMCN 11.5 10
LGRMCN 9.5 9.5

LGRMCN :3.5 21.5
LGR-MCA 10.5 9.5
LGRMCN 9 9.5

LGRMCA 13.5 20
LGRMCA II 11.5
LGR-MCA 11.5 13.5

LGRMCA 14 20.5
LGRMCA 11.5 13.5
LGRMCN 13 15

LGR-MCN 14 20.5
LGRMCA 11.5 13.5
LGRMC\ 12.5 14.5

LGR-MC
LGR-MC
LGR-MC
LGR-MC
LCR-MCN 9 I
LGRMCN 8 8.5

LGR-MCA 13 19.5
LCRMCN 9 7
LGRMCA 8.5 9

LGR-MCA 13 19.5
LGRMCN 9 7
LGR-MCA 8.5 9

LCR-MCN 13 19.5
LGRMCA P 7
LGR-MCN 8 8.5I
LGR-MCN 12.5 19
LGR-MCN IO IO
LGR-MCN II 13

LGR-MCA 12.5 20
LGR-MCA 10.5 11.5
LGR-MCA 11 13

LGRMCA 12.5 20
LGR-MCA 10.5 11.5
LGRMCA I1 13

LGRMCN 12.5 20
LGR-MC 10.5 11.5
ffiR-MC II 13
LGRMC 13 19
LGRMCA 9 8.5
LCRMCN 8 7.5

LGRMCN 13.5 20
LGRMCN 9 9
LGRMCh 8 1.5

LGR-MCA 13.5 20
LXR-MCN 9 9
LGR-MCA 8 7.5

LCRMCN 13.5 20
LCRMCN 9 8.5
LGRMC3 8 7.5

Yeam  ( B A S E  BPA IDW HDR BASE BPA IDW HDR
1991 1 10.83 11.50 11.50 1 I.00 13.17 13.67 13.67 13.50
WY2 12.00 12.83 12.67 12.67 15.00 16.33 16.17 15.83
1993 10.00 10.17 10.17 10.00 11.67 il.83 11.83 II.67
19w 11.17 11.33 11.33 11.33 14.00 14.83 14.83 14.83
1995 10.00 IO.  17 10.17 10.17 11.67 12.17 12.17 12.00

I PUTdCbU+dWtOAt&UKSWh
Y- BASE BP.4 IDW HDR BASE BPA lDW HDR

19911 0.00 5.80 5.80 1.52 0.00 3.66 3.66 2.41
1992 0.00 6.49 5.26 5.26 0.00 8.16 7.22 5.26
1993 0.00 1.64 1.64 0.00 0.00 1.41 1.41 0.00
1994 0.00 1.47 1.47 1.47 0.00 5.62 . 5.62 5.62
1995 0.00 1.64 1.64 1.64 0.00 4. I1 4.11 2.78

AbmaUcl3urqjcducloA~  . ”
YCSIV BASE BPi IDDW H D R  BASE BPA lDW HDR

1991 0.00 0.67 0.67 p.17 0.00 0.50 0.50 0.33
1992 0.00 0.83 0.67 0.67 0.00 1.33 1.17 0.83
1993 0.00 0.17 0.17 0.00 0.00 0.17 0.17 0.00
19w I 0.00 0.17 0.17 0.17 0.00 0.83 0.83 0.83
1995 0.00 0.17 0.17 0.17 0.00 0.50 0.50 0.33



Estimated  Travel Time between  Lower Granite Dam and
McNary Dam using  the Berggren and Filardo (1993) model  for
Yearling  Chinook  (Using  CRiSP-Estimated  flow(kcfs)  metric)

Early Avg-Flow
Avg HDR
Avg-BPA
Ave IDWR

Mid

Late

Average Travel
Time (in Days)

Percent Decrease due to
Augmentation

Absolute Decrease due to
Augmentation

Avg Flow
Ave HDR
Ave BPA
Avg IDWR

Avg Flow
Avg HDR
Avg BPA
Avg IDWR

Ave ObsFlow
Avg HDR
Avg BPA
Avg IDWR

Avg-ObsFlow
Avg HDR
Avg-BPA
Avg IDWR

Avg ObsFlow
Avg HDR
Avg-BPA
Avg IDWR

7
TT
TT
TT

TT
T T
TT
TT

TT
TT
TT
TT

TT
T T
TT
TT

TT
TT
TT
TT

TT
TT
TT
TT

1991 1992 1993 1994 1995
17.850 16.251 13.716 14.014 14.096
21.063 18.968 15.462 14.600 17.695
22.255 19.356 15.483 14.627 17.727
22.105 19.238 15.483 14.627 17.727

13.390 14.889 9.927 12.245 10.612
14.346 16.125 9.981 13.922 10.925
15.221 16.894 10.326 14.204 11.116
15.043 16.736 10.326 14.204 11.116

11.810 20.259 10.006 17.401 9.755
11.8% 25.958 10.160 17.953 9.755
12.392 26.684 10.417 17.953 9.755
12.311 26.525 10.417 17.953 9.755

1991 1992 1993 1994 1995
14.350 17.133 11.216 14.554 11.488
15.768 20.350 11.867 15.492 12.792
16.623 20.978 12.075 15.595 12.866
16.486 20.833 12.075 15.595 12.866

1991 1992 1993 1994 1995
0.000 0.000 0.000 0.000 0.000
8.993 ‘5.809 5.487 6.056 10.195

13.671 18.329 7.116 6.677 10.711
12.956 17.760 7.116 6.677 10.711

1991 1992 1993 1994 1995
O.OOQ 0.000 0.000 0.000 0.000
1.418 3.217 0.651 0.938 1.304
2.273 3.845 0.859 1.041 1.378
1.136 3.700 0.859 1.041 1.378



Estimated  Travel  Time 1:
McNary Dam using the Ber

Steelhead  (Using CRiS

Early Avg-Flow
Av~-~R
Av&BPA
A@DWR

Mid Avg-Flow

AVg_RDR
Avg-BPA
AW-W~

Late Av&FIow

AVg_FJDR
Avg-BPA
AvgJDWR

Average Travel
Time (in Days) Avg-ObsFlow

Avg-HDR
Avg-BPA
Av$$WR

Percent Decrease due to
Augmentation Avg-ObsFlow

Avg-HDR
Avg-BPA
Avg IDWR

tween Lower  Granite  Dam and
gren and Filardo  (1993)  model for
-Estimated  flow(kcfs)  metric)

7
TT
TT
TT

TT
TT
TT
TT

TT
TT
TT
TT

TT
TT
TT
TT

TT
TT
TT
TT

1991 1992 1993 1994 1995
18.991 15.776 13.205 13.290 14.259
22.511 17.621 15.024 13.616 18.871
24.039 18.372 15.070 13.719 18.895
23.838 18.432 15.070 13.719 18.895

9.501 16.563 5.564 11.071 8.085
10.519 20.362 5.591 13.932 8.085
11.416 21.170 6.071 14.274 8.175
11.491 20.876 6.071 14.274 8.175

9.627 31.700 7.599 23.194 6.121
9.708 39.116 7.620 23.194 6.126

10.288 39.780 8.044 23.512 6.163
10.235 39.753 8.044 23.512 6.163

1991 1992 1993 1994 1995
12.706 21.347 8.789 15.852 9.488
14.246 25.700 9.412 16.914 11.027
15.247 26.441 9.728 17.168 11.077
15.188 26.354 9.728 17.168 11.077

1991 1992 1993 1994 1995
0.000 o.ooo o.ooo o.ooo o.ooo

10.808 16.938 6.613 6.281 13.955
16.665 19.266 9.654 7.669 14.345
16.340 18.999 9.654 7.669 14.345



Estimated Travel Time  Through Lower Granite  Pool  Using
the Connor  et al (1994) model  for Sub-Yearling Chinook

(Using  CRiSP-Estimated flow(kcfs)  metric)

Early

Mid

Late

Avg Flow
Avg-HDR
Avg BPA
Avg IDWR

 
AvcHDR
Avg-BPA
AvcIDWR

Avg Flow
Avg HDR
Avg  BPA
Avg IDWR

TT-day Am-ages
Avg ObsFlow
Avg HDR
Avg BPA
Avg IDWR

Percent Decrease due to
Augmentation Avg ObsFlow

Avg HDR
Avg BPA
Avg IDWR

TT
TT
TT
TT

1991 1992 1993 1994 1995
4.555 18.078 2.737 10.023 2.447
4.555 19.272 2.745 10.023 2.447
4.782 19.305 2.877 10.043 2.534
5.041 19.339 2.877 10.043 2.534

TT
TT
TT
TT

10.522 19.407 6.658 7.569 4.832
13.954 34.014 11.290 42.212 4.979
14.589 33.895 11.721 43.222 5.104
15.903 34.339 11.721 43.222 5.104

TT 30.487 48.354 8.418 49.375 8.800
TT 37.917 56.708 18.083 49.375 19.727
TT 37.368 48.354 18.328 50.372 19.727
TT 38.542 56.708 18.328 50.372 19.727

TT
TT
TT
TT

1991 1992 1993 1994 1995
15.188 28.613 5.938 22.322 5.359
18.809 36.664 10.706 33.870 9.051
18.913 33.851 10.975 34.545 9.122
19.829 36.795 10.975 34.545 9.122

TT
TT
TT
TT

1991 1992 1993 1994 1995
-0.000 o.ooo 0.000 0.000 0.000

19.249 21.961 44.538 34.094 40.786
19.695 15.476 45.901 35.382 41.245
23.403 22.238 45.901 35.382 41.245



Median Travel Time for Spring/Summer Yearling Chinook, Fall
Subyearling Chinook and Steelhead  as Estimated using CRiSP.

Fish were released at Lewiston  and tracked through Lower
Granite Dam (LGR), Lower Granite Tailrace (LGRt),  Ice Harbor

Dam (IHR)  and McNary Dam (MCN).

SpringlSummer Fall Subyearling

Data file rls.
----- - -

9l.dat early

mid.

late

9l.bpa.dat =lY

mid.

late

9l.ldw.dat +=lY

mid.

late

9l.bdr.dat -iY

mid.

Iate

site
- -

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

Yearling C h i i k
-

8.0
9.0

19.5
22.0

Chinook
w-w-

3.5
4.0

20.0
27.5

Steelhead
--

4.0
5.0

22.0
25.5

5.5 3.5 2.0
6.0 4.0 2.5

14.0 20.5 9.5
16.5 28.5 12.0

3.0
3.5

10.5
12.5

3.5
5.0

24.0
32.0

2.0
2.5
9.5

12.0

8.0
9.0

19.5
22.5

3.5
4.c

20.0
27.5

3.5
5.0

22.5
26.5

6.5
7.0

16.0
18.5

3.5
4.5

21.0
29.C

2.5
3.0

10.5
13.0

3.0
3.5

11.0
13.0

3 . 
5 .

25.
33.0

2.0
2.5
9.5

12.0

8.0
9.0

19.5
22.5

3  .
4.0

20.0
27.5

3.5
5.0

22.5
26.5

6.5
7.0

16.0
18.5

3.
4 .

21.0
29.0

I

I

5
3

5
3

5
5

3

5
5
3
3

5
0
0
5

5
0
0
0

5
5
0
0

 

2.5
3.0

10.5
13.0

3.0
3.5 

11.0
13.0

0.
5.

25.0
33.0

2.0
2.5
9.5

12.0

8.0
9.0

19.5
22.5

3.
4 .

20.0
27.

3.5
50.

22.5
26.5

6.0
7.0

15.0
17.5

3.
4.

21 .0
2 9 .

3 .
3 .

10 .
12.

3.
5.

2 5 .
3 3 .

2.5
3.0

10.0
12.5

2.0
2.5
9.5

12.0



Median Travel Time for Spring/Summer Yearling Chinook, Fall
Subyearling  Chinook and Steelhead as Estimated using CRiSP.

Fish were released at Lewiston  and tracked through Lower
Granite Dam (LGR), Lower Granite Tailrace (LGRt), Ice Harbor

Dam (IHR)  and McNary Dam (MCN).

Data tile rls.
-WV - -

92.dat early

mid.

late

92.bpa.dat early

mid.

late

92.idw.dat early

mid.

late

92.hdr.dat early

mid.

late

site
--
LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

Spring/Summer
Yearling  Chinook

--

7.5
8.0

18.5
21.5

all Subyearling
Chinook

- - -

3.5
4.5

22.5
30.0

- - - -

3.5
4.5

20.5
24.5

4.5
5.0

13.5
16.0

3.5 2.5
5.0 3.0

21.5 12.0
29.5 14.5

4.0
4.5i

13.0
16.0

3.5 2.5
5.5 3.0

26.0 13.0
35.0 16.5

7.5
8.0

19.0
22.0

3.5
4.5

22.5
30.5

3.5
4.5

21.0
25.0

5.0
5.5

14.5
17.0

3.5 2.5
5.0 3.0

22.5 13.0
30.0 16.5

4.5 3.5 2.5
5.0 5.5 3.5

15.0 26.0 15.0
18.0 34.5 18 .5

7.5 3.5 3.5
8.0 4.5 4.5

19.0 22.5 21 .0
22.0 30.5 25 .0

5.0
5.5

14.5
17.0

3.5 2.5
5.0 30

22.5 13.0
30.0 16.5

4.5
5.0

15.0
17.5

3.5
5.5

26.5
35.5

25
3.5

15.0
18.0

7.5
8.0

19.0
22.0

0
5
5

3.5
4.5

22.5
30.5

3.5
4.5

21.0
24.5

50
5.5

14.0
17.0

4.
5 .

14.
17.

3 . 5 2 . 5
5 . 0 3 . 0

22.5 13 .0
30.0 16 .0

3.5
5.5
26.5
35.5

2.5
3.5

15.0
18.0

I

F
Steelbead



Median Travel Time for Spring/Summer  Yearling Chinook, Fall
Subyearling Chinook and Steelhead  as Estimated using CRiSP.

Fish were released at Lewiston  and tracked through Lower
Granite Dam (LGR), Lower Granite Tailrace (LGRt),  Ice Harbor

Dam (IHR) and McNary Dam (MCN).

Data file

93.dat

rls.
- -

early

93.bpa.dat early

mid.

mid.

late

93.hdr.dat early

mid,

late

site
WI

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

Spring/Summer
YearlingChinook

- -

7.5
8.0

18.0
21.0

F‘all Subyearling
Chinook

--VI

3.5
4.0

21.0
28.5

Steelhead
we-

4.0
4.5

20.5
24.0

4.0 3.5 2.0
4.5 4.0 2.0

11.5 20.5 6.5
13.5 26.5 9.0

2.5 3.5 2.0
2.5 4.0 2.0
8.0 20.5 8.0

10.5 27.5 10.5

7.5 3.5 4.0
8.0 4.0 4.5

18.5 21.0 20.5
21.0 28.5 24.0

4.5 3.5 3.0
5.0 4.5 2.0

12.0 21.5 7.0
14.0 28.0 9.0

2.5 3.5 2.0
2.5 5.0 2.0
9.0 22.0 8.5

11.0 29.0 11.0

7.5 3.5 4.0
8.0 4.0 4.5

18.5 21.0 20.5
21.0 28.5 24.0

4.0 3.5 2.0
4.5 4.5 2.0

11.5 21.5 6.5
13.5 28.0 9.0

2.5
2.5
8.5

10.5

3.5 2.0
5.0 2.0

22.0 8.0
29.0 10.5



Median Travel Time for Spring/Summer Yearling Chinook, Fall
Subyearling  Chinook and Steelhead as Estimated using CRiSP.

Fish were released at Lewiston  and tracked through Lower
Granite Dam (LGR), Lower Granite Tailrace (LGRt),  Ice Harbor

Dam (IHR) and McNary Dam (MCN).

Data file rls.
- - - W-B

94.dat early

mid.

94.bpa.dat early

mid.

Iate

94.hdr.dat early

mid.

late

site
..---

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

Spring/Summer Fall Subyearling
Yearling  Chinook Chinook Steelhead

- - - m-s- --we-

7.5 3.5 3.5
8.0 4.0 4.5

18.0 21.5 20.0
20.5 29.0 23.5

4.5 3.5 2.0
5.0 4.0 2.5

12.5 19.0 9.5
15.0 25.0 12.5

3.5 3.5 2.5
4.0 5.5 3.0

12.5 25.5 12.5
15.0 34.0 16.0

7.5 3.5 3.5
8.5 4.c 4.5

18.0 21.5 20.5
21.0 29.5 24.5

5.5 3.1 2.6
6.C 5.c 2.5

14.0 22.5 10.5
16.5 29.5 14.0

4.C 3.! 2.5
4.5 S.! 3.c

13.c 2s.i 12.5
15.5 34.f 16.C

7.f
8.!

18.C
21.C

3’. .
4.c

21.!
29.c

3.!
4.!

20.5
24.5

S.! 3.i 2.c
6.c 5.t 2.’

14.c 22.i lo.!
16.i 29.! 14.c

4.1 3.. 2.1
4.: 5.. 3.t

13.c 25.1 12.!
lS.! 34.i 16.c



Median Travel Time for Spring/Summer Yearling Chinook, Fall
Subyearling  Chinook and Steelhead as Estimated using CRiSP.

Fish were released at Lewiston  and tracked through Lower
Granite Dam (LGR), Lower Granite Tailrace (LGRt),  Ice Harbor

Dam (IHR)  and McNary Dam (MCN).

Data file rls.
- - -  - -

9S.dat early

late

9S.bpa.dat early

mid.

9S.hdr.dat early

mid.

late

site
-TV

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

LGR
LGRt

MCN

Spring/Summer
YearlingChinook

7.5
8.0

18.0
21.0

Fall Subyearling
Chinook

I-

3.5
4.0

20.0
27.0

4.0 3.5
4.5 4.0

11.5 20.0
13.5 26.5

3.0 3.5
3.0 4.0
9.0 20.5

11.0 27.0

7.5 3.5
8.0 4.0

19.0 20.0
21.5 27.0

4.5
5.0

12.0
14.0

3.0
3.0
9.0

11.0

7..
a.t

19.t
21.:

4.
5.1

12.1
14.t

3.
3.
9.

11.1

3.5
4.c

20.5
27.0

3.:
5.c

22.5
29.5

3.f
4.c

2o.c
27.c

j.!
4.c

2o.i
27.c

Steelhead
--a

4.0
4.5

20.5
23.5

2.0
2.0
8.0

10.5

1.5
2.0
7.0
9.5

4.0
4.5

21.0
24.5

2.c
2.c
8.C

11.0

l.!
2.c
7.c
9.!

4.c
4.i

21.c
24.5

2.c
2.f
8.(

lo.!

1 a. .
2.f
7.t
9..



Decrease in Median Travel Time (in days)Attributable  to Flow Augmentation Using the
CRiSP model. Fish were released at Lewisron, ID and tracked through Lower Granite

Dam (LGR), Lower Granite Tailrace (LGRt), Ice Harbor Dam (IHR) and McNary Dam (MCN).

Absolute Change in Travel Percentage  change in Travel
Time with Flow Augmentation Time with Flow Augmentation

Yearling
CtrtRaak
- -
o.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
-0.50

-1.00
-1.00
-2m
-2m

-1.f.X
-l.lX
-2.M
-2.a

0.a
0.a
-0.x
-0.x

0.a
0.a
0.a

-0.x

-0.x
-1.a
-1.a
-l.a

0.a
0.a
0.a
0.a

o.00
0.00

0.00
0.00

0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
o.rx
O.OC
O.OC
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Decrease in Median Travel Time (in days)Attributable  to Flow Augmentation Using the
CRiSP model. Fish were released at Lewiston,  ID and tracked through Lower Granite

Darn (LGR), Lower Granite Tailrace (LGRt), Ice Harbor Dam (IHR) and McNary Dam (MCN).

Absolute Change in Travel Percentage change in Travel
Time with Flow Augmentation Time with Flow Augmentation
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Decrease in Median Travel Time (in days)Attributable  to Flow Augmentation Using the
CRiSP  model. Fish were released at Lewiston,  ID and tracked through Lower Granite

Dam (LGR),  Lower Granite Tailrace (LGRt),  Ice Harbor Dam (IHR) and McNary Dam (MCN).

Absolute Change in Travel Percentage change in Travel
Time with Flow Augmentation Time with Flow Augmentation
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Decrease in Median Travel Time (in days)Attributable  to Flow Augmentation Using the
CRiSP  model. Fish were released at Lewiston, ID and tracked through Lower Granite

Dam (LGR), Lower Granite Tailrace (LGRt),  Ice Harbor Dam (IHR) and McNary Dam (MCN).

Absolute Change  in Travel Percentage change in Travel
Time with Flow Augmeutation Time with  Flow Augmentatiou
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Decrease in Median Travel Time (in days)Attributable  to Flow Augmentation Using the
CRiSP model. Fish were released at Lewiston, ID and tracked through Lower Granite

Dam (LGR), Lower Granite Tailrace (LGRt), Ice Harbor Dam (IHR) and McNary Dam (MCN).

Absolute Change in Travel Percentage change in Travel
Time with Flow Augmentation Time with Flow Augmentation
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between Lewiston, ID and Lower Granite Tailrace for Subyearling
Chinook. Comparison uses data from all 3 release groups (i.e., Early, Mid
and Late) and contrasts Observed Flow to HDR-base flow.

Percent LGRk  HDR 1993 l!w2 mw l!f!v
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Absolute LGRk3iDR l!mX 1992 ii93 l?w lti
MGlLI% -0.167 0.000 -0.500 -0.333 -0.333
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Mean  %*lOO 16.667 0.000 5o.ooo 33.333 33.333
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Mean Daily Mean Temperatures at Peck, Anatone
and Lower Granite Dam for 1981-1990

Date
Peck Anatone

Avg.Temp Avg.Temp
-
l-Jan 2.944
2-Jan 2.861
3-Jan 2.917
4-Jan 2.556
5-Jan 2.417
6-Jan 2.306
‘I-Jan 2.333
8-Jan 2.194
g-Jan 2.250

lo-Jan 2.444
11 -Jan 2.389
12-Jan 2.444
13-Jan 2.444
14-Jan 2.417
15-Jan 2.333
16-Jan 2.222
17-Jan 2.250
18-Jan 2.250
19-Jan 2.222
20-Jan 2.306
21-Jan 2.389
22-Jan 2.194
23-Jan 2.389
24-Jan 2.222
25-Jan 2.111
26-Jan 2.056
27-Jan 2.222
28-Jan 2.306
29-Jan 2.417
30-Jan 2.500
31-Jan 2.444

1-Feb 2.250
2-Feb 2.361
3-Peb 2.306
4-Feb 2.333
5-Feb 2.278
6-Feb 2.361
‘I-Feb 2.361
8-Feb 2.306
9-Feb 2.278

IO-Feb 2.250
1 l-Feb 2.222
12-Feb 2.194
13-Feb 2.278
14-Feb 2.194
15-Feb 2.056
16-Feb 2.406
17-Feb 2.639
18-Feb 2.722
19-Feb 2.861
20-Feb 2.861
21-Feb 3.uoo
22-Feb 3.028
23-Feb 3.167
24-Feb 3.167
25-Feb 3.250
26-Feb 3.444
27-Feb 3.389
28-Feb 3.444

w-e-

3.719
3.500
3.594
3.438
3.375
3.188
3.313
3.250
3.094
3.000
2.906
2.906
2.813
2.781
2.625
2.594
2.625
2.594
2.906
2.750
2.656
2.531
2.625
2.500
2.469
2.563
2.625
2.464
2.643
2.786
2.750
2.607
2.393
2.250
2.071
1.929
1.857
1.857
1.964
2.071
2.214
2.393
2.464
2.464
2.607
2.821
3.071
3.179
3.143
3.214
3.286
3.321
3.786
3.571
3.536
3.607
3.714
3.821
4.000

Lower Granite
Avg.Temp

----_

4.440
4.440
4.440
4.440
4.440
4.440
4.440
3.890
3.890
3.890
3.330
3.330
3.330
3.330
3.330
3.330
2.780
2.780
2.780
2.780
2.780
2.220
2.220
2.220
2.220
2.220
2.220
1.670
1.670
1.670
1.670
1.670
1.670
1.670
1.670
1.110
0.560
0.000
O.WO
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
O.ooO
O.ooO
0.000
0.560
0.560
1.110
1.110
2.220

Peck
,vg.TempDate A

- -

l-Mar 3.556
2-Mar 3.667
3-Mar 3.944
4-Mar 3.861
5-Mar 4.000
6-Mar 4.000
7-Mar 4.111
8-Mar 4.222
9-Mar 4.333

lo-Mar 4.444
II-Mar 4.500
12-Mar 4.444
13-Mar 4.472
1CMar 4.500
15-Mar 4 528
16-Mar 4.667
17-Mar 4.667
18-Mar 4 750
19-Mar 4.694
20-Mar 4.972
21-Mar 5.139
22-Mar 5.139
23-Mar 5.083
24-Mar 4.Q72
25-Mar 5.111
26-Mar 5.306
27-Mar 5.278
28-Mar 5.278
29-Mar 5.167
30-Mar 5.167
31-Mar 5.250

1 -Apr 5.472
2-Apr 5.694
3-Apr 5.833
4-Apr 5.778
5-Apr 5.778
6-Apr 6.028
7-Apr 6.194
8-Apr 6.111
9-Apr 6.194

lo-Apr 6 361
1 I-Apr 6.500
12-Apr 6.444
13-Apr 6.528

14-Apr 6 750
15-Apr 6.833
16-Apr 7.250
17-Apr 7 250
18-Apr 7.028
19-Apr 6.889
20-Apr 6.917
21-Apr 7 083
22-Apr 7.417
23-Apr 7 611
24-Apr 7.500
25-Apr 6.889
26-Apr 6.722
27-Apr 6.889
28-Apr 7.083
29-Apr 7.028
30-Apr 7 250

Anatone Lower Granite
Avg.Temp Avg.Temp
-- e-m

4.286 3.945
4.500 4.056
4.643 4.112
4.714 4.167
4.821 4.279
5.071 4.611
5.286 4.611
5.393 4.666
5.643 4.833
6.063 5.112
6.375 5.312
6.031 5.391
6.094 5.563
6.188 5.612
6.250 5.667
6.656 5.778
6.344 5.889
6.625 5.889
6.906 5.833
7.125 6.111
7.375 6.390
7.406 6.502
7.406 6.502
7.313 6.496
7.375 6.613
7.531 6.757
7.688 6.945
7.406 6.944
7.438 7.277
7.406 7.222
7.781 7.445
8.361 7.520
8.583 7.722
8.472 7.954
8.583 7.795
8.667 8.112
9.028 8.066
9.306 8.250
9.194 8.455
9.139 8.688
9.278 a. 830

9.472 8.897
9.611 9.069
9.611 9.197
10.056 9.164
10.417 9.436
10.694 9.363
10.722 9.515
10.583 9.669
10.639 9.968
10.861 10.121
10.861 10.109
10.917 10.076
10.972 10.085
10.889 10.159
10.528 10.065
10.333 10.017
10.583 10.028
10.750 10.031
10.889 10.114
11.167 10.167



Mean Daily Mean Temperatures at Peck, Anatone
and Lower Granite Dam for 1981-1190

Peck Anatone
Avg.Temp Avg.Temp

l-May 7.306 11.278 10.149
2-May 7.417 11.111 10.422
3-May 7.528 11.444 10.181
4-May 7.361 11.500 10.834
S-May 7.444 11.639 11.065
6-May 7.472 11.861 10.880
‘I-May 7.500 11.611 10.958
8-May 7.972 11.694 11.016
9-May 7.833 11.833 10.994

lo-May 8.056 12.083 10.702
1 l-May 8.167 12.111 10.941
12May 8.222 12.444 11.212
13-May 8.250 12.583 11.398
14-May 8.333 12.694 11.530
15-May 8.083 12.500 11.633
16-May 7.944 12.611 11.632
17-May 8.250 12.722 11.714
1 S-May 8.778 12.889 11.786
19-May 8.972 12.833 12.027
20-May 9.222 12.861 12.255
21-May 9.306 12.806 12.326
22-May 9.333 12.917 12.446
23-May 9.528 13.250 12.405
24-May 9.500 13.222 12.578
25-May 9.250 13.194 12.617
26-May 9.472 13.361 12.739
27-May 9.528 13 250 12.835
28-May 9.611 13.111 12.908
29-May 9.694 13.028 12.844
30-May 9.694 13.156 13.037
31-May 9.500 13.188 12.902

1 -Jun 9.222 13.250 12.748
2-Jun 9.583 13.469 12.472
3-Jun 9.917 13.906 12.548
4-Jun 10.472 14.313 12.849
5-Jun 10.556 14.406 13.168
6-Jun 10.944 14.781 13.370
7-Jun 11.083 14.750 13.593
8-Jun 11.028 14.781 13.828
9-Jun 11.167 15.000 13.764

lo-Jun 11.556 15.344 13.877
11-Jun 11.500 15.188 13.953
12-Jun 11.583 15.313 14.087
13-Jun 11.833 15.500 14.284
14-Jun 12.111 15.719 14.785
15-Jun 12.139 15.969 14.856
16-Jun 12.444 16.031 15.009
17-Jun 12.444 16.125 15.139
1 a-Jun 12.500 16.156 15.268
19-Jun 12.583 16.344 15.533
20-Jun 12.694 16.406 15.579
2 1 -Jun 12.806 16.531 15.883
22-Jun 13.028 16.844 16.033
23-Jun 13.583 17.156 16.077
24-Jun 14.083 17.563 16.396
25-Jun 14.472 17.938 16.899
26-Jun 14.667 18.344 17.160
27-Jun 14.889 18.469 17.379
28-Jun 14.944 18.406 17.336
29-Jun 14.694 18.344 17.771
30-Jun 14.917 18.719 17.958

---_

Lower Granite
Avg.Temp

- - - -
Date
_--

1 -Jul 15.333 18.906 15.175
l 2-Jul 15.167 18.719 18.255

3-Jul 15.278 18.656 18.526
4-Jul 15.528 18.906 18.694
S-Jul 15.694 19.ooo 18.811
6-Jul 16.139 19.125 18.939
7-Jul 16.222 19.250 19.215
8-Jul 16.056 19.188 19.235
9-Jul 15.972 19.250 19.503

IO-Jul 16.000 19.500 19.646
1 I-Jul 16.028 19.750 19.760
12-Jul 16.167 19.844 20.015
13-Jui 16.083 20.125 20.034
14-Jul 16.556 20.344 20.147
15-Jul 16.833 20.531 20.294
16-Jul 16.444 20.125 20.180
17-Jul 16.333 20.000 20.226
18-Jul 16.528 ‘0.219 20.580
19-Jul 16.861 20.625 20.751
20-Jul 16.861 21.125 20.944
21-Jul 17.056 21.250 21.015
22-Jul 17.278 21.250 21.166
23-Jul 17.194 21.313 21.105
24-Jul 17.250 21.250 21.283
25-Jul 16.944 21.281 21.618
26-Jul 16.861 21.375 21.882
27-Jul 16.611 21.438 21.940
28-Jul 16.722 21.906 21.899
29-Jul 17.056 ‘1.844 21.972
30-Jul 17.306 22.031 22.050
31-Jul 17.194 21.906 21.884
1 -Aug 17.639 21.813 21.910
2-Aug 18.000 21.719 22.009
3-Aug 17.861 21.750 22.164
4-Aug 17.778 22.ooo 22.344
5-Aug 17.833 22.250 22.336
6-Aug 17.694 22.375 22.291
7-Aug 17.472 22.406 22.466
8- Aug 17.611 ‘2.375 22.700
9-Aug 17.972 22.500 22.550

lo-Aug 17.694 22.688 22.799
11-Aug 17.444 22.531 22.561
12-Aug 17.111 ‘2.313 22.790
13-Aug 17.000 22.404 22.779
14-Aug 16.750 22.344 22.733
15-Aug 16.972 22.188 22.580
16-Aug 17.306 32.000 22.472
17-Aug 17.139 22.ooo 22.654
18- Aug 16.722 21.875 22.493
19-Aug 16.472 21.875 22.435
20- Aug 15.889 ‘1.813 22.316
21-Aug 15.250 21.656 22.386
22-Aug 15.194 21.688 22.298
23-Aug 14.972 21.656 22.216
‘4- Aug 14.889 21.375 22.024
25-Aug 15.000 21.313 21.931
26-  Aug 15.361 21.438 22.022
27-Aug 15.500 21.406 22.263
28-Aug 15.361 21.531 21.996
29- Aug 14.944 21.438 21.971
30- Aug 14.944 21.406 21.565
31-Aug 14.583 21.281 21.452

Peck
Avg.Temp

Anatone Lower Granite
Avg.Temp Avg.Temp

I__- - - - - - -



Mean Daily Mean Temperatures at Peck, Anatone
and Lower Granite Dam for 1981-1990

Date
Peck Anatone

Avg.Temp  Avg.Temp
Lower  Granite

Avg.Temp
- -e--m --__-_

1 -Sep 14.778 21.313 21.504
2-Sep 14.500 21.250 21.349
3-Sep 14.528 21.219 21.293
4-Sep 14.333 21.219 21.240  .
5-Sep 13.750 21.281 21.222
6-&p 13.139 21.219 21.021
‘I-Sep 12.722 21.125 20.948
S-See 12.278 20.969 20.732
9-Sep 12.333 20.938 20.605

lo-Sep 12.250 20.656 20.333
11 -Sep 12.ooo 20.281 20.143
12-Sep 11.944 20.031 19.822
13-Sep 11.972 19.875 19.714
14-Sep 12.ooo 19.938 19.514
15-Sep 11.972 19.688 19.386
16-Sep 11.917 19.563 18.984
17-Sep 11.861 19.406 19.184
1 a-Sep 11.861 19.281 la.308
I9-Sep 12.028 18.875 18.066
20-Sep 11.972 18.656 17.752
21-Sep 11.972 18.469 17.820
22-Sep 12.ooo 18.531 17.769
23-Sep 11.917 18.500 17.929
24-Sep 11.722 18.531 17.970
25-Sep 11.694 18.406 17.837
26-Sep 11.611 18.250 17.524
27-Sep 11.611 la.143 17.344
28-Sep 11.583 17.714 17.233
29-Sep 11.556 17.500 17.162
30-Sep 11.611 17.429 17.079

1-Ott NA# NA# 17.066
2-act NA# NA# 16.882
3-Ott NA# NM 16.653
4-Ott NAB NA# 16.536
5-Ott NA# NA# 16.187
6-Ott NA# NA4 15.756
7-Ott NA# NA# 15.710
8-Ott NA# NiW 15.574
9-Ott NA# NA# 15.501

lo-Ott NA# NA# 15.353
11-Ott NA# NA# 15.223
12-Ott NA# NA# 15.167
13-Ott NA# N‘W 15.269
14-Ott NA# Nk4 15.072
15-Ott NA# NM 15.121
16-Ott NM NM 15.025
17-Ott  NA# N&44 14.717
18-Ott NA# NA# 14.599
19-Ott NM NA# 14.218
20-act NA# NA# 14.153
21-act NA# NA# 14.080
22-Ott NA# NA# 13.904
23-Ott NM NM 13.629
24-Ott NA# NA# 13.641
25-act NM NA# 13.596
26-Ott NA# NA# 13.378
27-act NA# NA4 13.161
28-act NA# NA# 13.152
29-Ott NA# NM 13.173
3o-Ott NA# NA# 12.983
31-Ott NA4 NA# 12.971

Date A
--

Peck
vg.Temp

1-Nov NA#
2-Nov NA#
3-Nov NA#
4-Nov NA#
5-Nov NA#
6-Nov NA#
7-Nov NA#
a-Nov NM
9-Nov NA4

lo-Nov NA#
11 -Nov NA#
12.Nov NM
13-Nov NA#
14-Nov NA#
15-Nov NM
16-Nov N.44
17-Nov NA#
1 s-Nov NA#
19-Nov N&44
20-Nov N/L4
21-Nov NA#
22-Nov NA4
23-Nov NA#
24-Nov NA#
25-Nov NA#
26-Nov NA#
27-Nov NA#
28-Nov NA#
29-Nov NA#
30-Nov NA#

I-Dee NA4
2-Dee NA#
3-Dee NM
4-Dee NA#
5-Dee NA#
6-Dee NAN
7-Dee N.&Y
a-Dee NA#
9-Dee NA#

lo-Dee NA#
11-Dee N.44
12-Dee NA#
13-Dee NM
1CDec NA.4
15-Dee NM
16-Dee NA#
17-Dee NA#
I B-Dee NM
19-Dee NM
20-Dee NA#
21-Dee NA#
22-Dee NA#
23-Dee NA#
24-Dee NA#
25-Dee NA#
26-Dee NA4
27-Dee NA#
28-Dee NA#
29-Dee NA#
30-Dee NM
31-Dee NAN

Anatone
Avg.Temp

_--

Lower  Granite
Avg.Temp

NM 12.442
NA# 11.236
NA# 12.107
NA# 11.795
NA4 11.345
N/W 11.095
NA# Il.046
NA# 10.998
NA# 10.713
NA# 10.541
NA# 10.330
NA# 10.252
N.4.4 10.377
NM 10.286
NA# 10.120
NA# 9.891
NA# 9 643
NA# 9.448
NA# 9 255
NA# 9 050
NA# 9 019
NA# 8.797
NA# 8.563
NA# 8.360
NA# 8.309
NM 8.175
NA# 7 989
NM 7.844
NA# 7 695
NA4 7 495
NM 7.279
NA4 7.057
NA# 6.946
NM h 778
NA# 6 778
NA# 6 556
NA# 6 334
NA# 6 224
NA# 6 112
NM 5.889
N/W 5.834
NA4 5.723
NAN 5 611
NA# 5.667
NA# 5 370
NA# 5.m
NA# 5.m
NA# 5.ooo
N/W 5ooo
NA# N/W
N/W NA#
NA# NA#
NA# NA#
NAB NM
NM NA#
NA# NM
NA# NNI
NA# N.44
N/W N.44
NM NA#
NAN NA#



Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

PEC K ANATONE LOWER GRANITE DAM

Date 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995
----

l-Jan
2-Jan
3-Jan
4-Jan
5-Jan
6-Jan
7-Jan
8-Jan
9-Jan

1 O-Jan
11 -Jan
12-Jan
13-Jan
14-Jan
15Jan
16-Jan
17-Jan
18-Jan
19-Jan
20-Jan
21-Jan
22-Jan
23-Jan
24-Jan
25Jan
26-Jan
27-Jan
28-Jan
29-Jan
30-Jan
3 I -Jan

3.00 2.50 2.00 3.00 2.00 4.30 3.50 3.30 1.30
3.00 2.30 2.00 3.00 2.00 4.00 2.80 3.30 1.30 6.11
3.00 2.30 2.00 3.00 2.00 4.00 2.80 3.50 1.50 6.11
3.00 2.00 2.00 3.30 2.00 4.00 3.30 3.80 1.50 6.11
3.00 2.30 2.50 3.50 1.70 4.00 3.00 4.30 1.50 6.11
3.00 2.30 2.50 3.30 1.70 4.30 2.80 4.30 1.50 6.11
3.00 2.30 2.00 3.00 2.30 4.50 3.00 3.80 1.80
3.00 2.30 2.00 3.30 2.50 4.30 2.80 3.80 2.30
3.00 2.30 2.00 3.30 2.50 4.00 2.30 3.80 2.30
3.00 2.30 2.50 3.80 2.50 3.80 1.80 4.30 2.30
3.00 2.30 3.00 3.80 2.70 4.00 1.80 4.30 2.30
3.00 2.30 3.00 4.00 2.70 4.00 1.80 4.30 3.00
2.80 2.30 2.50 4.00 3.00 4.00 2.00 4.80 3.80
2.30 2.50 4.00 1.70 4.00 2.30 4.50 4.00
2.00 2.50 4.00 1.50 4.00 2.50 4.30 4.30
2.00 2.50 3.80 1.50 4.00 2.80 4.00 4.00
2.00 2.80 4.30 2.50 4.00 2.50 3.80 3.80
2.00 2.30 3.80 3.30 4.00 2.50 3.80 3.80
2.30 2.00 3.30 2.70 3.80 2.30 3.30 3.80
2.30 1.50 2.80 1.80 3.30 2.30 3.00 3.30
2.30 1.30 2.80 1.50 3.30 2.80 2.80 3.00
2.30 1.30 2.80 1.80 3.50 2.50 3.30 2.30
2.00 1.30 2.80 1.80 3.50 2.30 3.30 1.80
2.00 1.30 2.80 1.80 4.00 2.30 3.30 2.30
2.30 1.30 3.30 1.80 4.30 2.50 3.30 2.30
2.30 1.30 3.30 1.80 4.30 2.80 3.80 3.00
2.30 1.30 3.80 1.80 1.80 4.00 2.80 3.80 3.50
2.00 1.30 3.50 2.50 1.00 4.30 2.50 3.80 3.80
2.00 1.30 3.50 2.80 1.00 4.80 2.80 3.30 3.80
2.00 1.80 3.30 2.80 1.00 5.00 2.30 2.80 3.80
1.80 1.80 2.80 3 00 1.30 9.50 2.30 2.30 4.50



Date
- - - -
I-Feb
2-Feb
3-Feb
4-Feb
5Feb
6-Feb
7-Feb
8-Feb
9-Feb

IO-Feb
1 I-Feb
12-Feb
13-Feb
14-Feb
15-Feb
16-Feb
17-Feb
18-Feb
19-Feb
20-Feb
21-Feb
22-Feb
23-Feb
24-Feb
25-Feb
26-Feb
27-Feb
28-Feb

Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

1.30

1.00
1.30
0.80
0.80

1.00
1.00
1.00
0.80
0.80
1.00

0.80
1.30
1.30
1.80
2.30

2.30

2.80
3.00

3.30
3.30

3.30
3.30
3.00
3.30
3.00
2.80
2.80

2.00

2.30

2.30

1.80
1.00
0.50
0.50
0.80
1.50
2.00
2.30

2.50
3.00
3.30
2.80

2.80
2.50
2.30

2.50
3.30

3.30
3.50
3.80
3.80

3.80
4 30
4.50

PECK ANATONE LOWER GRANITE DAM

2.50 3.00

2.50 2.80

2.50 3.30

2.50 3.50

2.50 4.00

2.80 4.30

2.30 3.30 4.00

2.30 3.00 4.50

2.30 2.50 4 00

2.50 2.50 4.00

2.80 2.50 3.50

2.80 2.50 2.50

3.00 2.50 1.30

3.30 2.80 0.80

2.50 2.80 1.00
2.30 2.80 1.00
2.80 3.00 1.30
2.50 3.30 1.80
2.00 3.30 2.30
2.00 3.00 3.30
2.30 3.30 3.80
2.50 3.80 4.30
2.50 3.80 4.30
2.50 3.50 4.30
2.50 3.30 4.30
2.50 3.00 4.80
2.50 3.50 4.80
2.50 3.80

1.50 4.50 1.80 2.30 5.30

1.80 4.80 1.80 2.00 5.30

2.30 4.30 1.80 1.80 4.80

2.80 3.80 2.00 1.80 5.00

3.30 3.50 2.00 2.00 5.30

2.70 3.30 2.30 1.80 5.00
2.70 3.50 2.50 1.80 5.00
2.70 3.80 2.30 1.80 4.80
3.30 4.50 2.80 1.80 4.50
3.30 4.80 3.00 1 80 4.30
3.30 4.80 3.30 1.80 4.30
3.50 4.80 3.50 2.30 3.50

3.80 5.30 3.80 2.30 2.80
4.50 5.50 3.80 2.50 2.30

5.00 5.30 3.00 3.00 2.50
4.80 5 00 2.00 3.30 3.00
4.50 5.30 1.30 3.80 3.50
4.30 4.80 1.50 3.80 3.80

4.30 5.30 1.80 3.80 4.80
5.00 6.00 2.00 3.50 6.00
5.50 6.30 2.50 3 30 6.30
5.50 6.50 2.50 3 50 6.30
5.30 6.50 2.30 3.50 5.80
4.50 6.80 2.30 3.30 6.30
4.50 7.30 2.00 2.80 6.80
4.50 7.00 2.00 3.50 7.00
4.50 6.80 2.30 4.00 6.00

5.30



Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Darn for 1991-1995
(empty cells represent missing data)

Date 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995 I991 1992 1993 1994 1995
----

1 -Mar
2-Mar
3-Mar
4-Mar
5-Mar
6-Mar
7-Mar
g-Mar
9-Mar

1 O-Mar
11 -Mar
12-Mar
13-Mar
14-Mar
15-Mar
16-Mar
17-Mar
1 g-Mar
19-Mar
20-Mar
21 Mar
22 Mar
23-Mat
24-Mar
25-Mar
26-Mar
27-Mar
28-Mar
29-Mar
30-Mar
3 1 -Mar

3.00 4.30 2.80 4.50 2.80 4.80 7.00 2.50 5.50 4.50 4.44 6.67 1.67 4.44
2.80 4.30 3.30 4.80 2.30 5.00 7.30 3.00 6.00 4.50 4.44 6.11 1.67 4.44
2.80 4.80 3.50 5.00 2.30 5.30 7.50 3.00 6.30 4.80 4.44 6.67 1.67 5
3.50 4.80 3.30 4.80 2.50 5.50 7.80 2.80 6.30 5.30 3.89 6.67 1.67 5
3.80 5.30 3.80 4.30 3.00 5.50 7.00 3.50 5.50 5.30 3.89 6.67 1.67 5
3.30 4.80 4.50 3.80 3.30 4.80 7.00 4.30 5.00 5.30 3.89 7.22 1.67 5
2.80 4.30 4.80 4.00 3.50 4.30 7.50 4.80 4.50 5.30 3.89 7.78 1.67 6.11
2.80 4.30 4.30 4.00 3.30 4.50 7.80 4.80 4.80 5.50 4.44 7.78 2.22 6.11
3.00 4.50 4.50 4.30 3.30 4.80 5.30 4.80 5.80 5 7.78 2.22 6.67
3.30 5.00 4.50 4.30 3.80 5.30 5.00 5.50 6.30 5 7.78 2.78 6.67
2.80 4.50 4.00 4.50 4.50 5.30 4.50 6.00 7.00 5 7.78 3.33 6.67 6.67
3.00 4.30 4.00 4.80 5.30 5.50 4.00 6.30 7.30 5 7.78 3.33 6.1 1 6.67
3.30 4.50 4.30 5.30 5.30 5.50 4.50 6.30 6.80 5 3.33 6.11 6.67
3.50 4.50 4.50 5.80 5.00 6.00 5.00 6.30 7.00 5 3.33 5.56 6.67
3.80 5.00 4.80 5.80 5.30 5.80 5.50 6.80 7.30 5 5 5.56 6.67
3.80 5.50 4.50 6.50 5.30 5.50 5.30 7.00 7.00 5 5 6.11 7.22
3.80 5.00 5.00 5.80 5.80 6.00 5.80 6.50 7.00 5 5 6.67 7.22
3.80 5.00 5.80 5.50 5.50 6.30 6.30 6.30 7.50 5.56 5 6.67 7.78
3.80 4.80 5.50 5.30 5.30 6.30 6.00 5.80 7.80 5.56 5 6.67 7.78
4.50 4.50 5.30 5.30 5.30 7.30 6.30 5.50 7.80 5.56 5 6.67 7.78
4.50 5.00 5.00 5.30 5.80 7.00 6.30 6.00 7.80 5.56 5.56 6.67 7.78
4.30 5.00 5.50 5.30 5.80 6.80 6.50 5.80 7.30 5.56 6. I 1 6.67 7.78
4.00 5.00 6.00 5.50 5.50 6.50 6.80 5.50 7.00 5.56 6.67 7.22 7.78
3.80 5.00 5.80 5.50 5.30 6.80 6.30 6.00 7.30 6.11 5.56 7.22 8.33
3.80 5.00 6.00 5.50 4.80 6.30 6.30 6.80 6.80 6.11 5 7.22 8.33
3.80 5.50 6.30 6.00 4.80 6.00 6.50 7.30 7.00 6.11 6.11 7.22 8.33
4.00 5.80 6.50 6.50 4.80 6.80 7.30 8.00 7.30 6.11 6.67 7.22 8.33
4.00 5.50 6.50 7.00 5.00 6.80 7.80 8.80 7.80 6.11 6.67 7.22 7.78
4.00 5.80 6.80 7.50 5.50 7.00 7.80 9.30 7.80 6.67 6.11 7.22 8.33
5.00 5.50 6.80 7.80 5.50 7.80 7.50 9.00 8.00 6.67 6.11 7.22 8.33
6.00 5.80 6.80 8.00 6.00 8.80 8.00 9.00 8.50 6.67 6.67 7.78 7.78 8.33

PECK ANATONE LOWER GRANITE DAM



Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

Date 1991 1992
----

1 -Apr 7.00 6.30
2-Apr 7.50 7.00
3-Apr 6.50 7.50
4-Apr 5.80 7.80
5-Apr 6.00 7.50
6-Apr 6.30 6.30
7-Apr 5.50 5.00
8-Apr 4.80 4.00
9-Apr 5.30 3.80

IO-Apr 4.80 3.80
11 -Apr 5.00 4.50
12-Apr 5.00 4.80
13-Apr 6.00 5.50
14-Apr 6.30 6.30
15-Apr 6.30 6.80
16-Apr 6.50 7.30
I7-Apr 6.50 7.30
18. Apr 7.00 7.50
19-Apr 7.50 6.50
20-Apr 8.00 5.80
2 1 -Apr 8.30 6.50
22-Apr 8.80 6.50
23-Apr 8.30 5.80
24-Apr 7.80 4.80
25-Apr 6.50 4.80
26-Apr 5.50 5.30
27-Apr 5.00 5.80
28-Apr 5.00 7.30
29-Apr 5.50 8.30
30-Apr 5.50 8.00

PECK ANATONE LOWER GRANITE DAM

1993 1994 1995

7.00 7.50 6.30
6.80 7.50 6.00
7.30 8.00 6.50
7.00 7.00 6.80
6.30 6.30 7.50
6.50 6.80 8.00
7.30 6.80 7.80
7.30 6.50 7.30
7.30 7.30 6.50
6.80 7.50 6.00
6.50 8.30 6.30
6.80 8.30 6.00
7.00 7.30 6.00
7.50 7.30 6.00
6.80 7.50 5.80
7.00 8.50 6.00
7.30 9.80 6.30
7.30 10.30 6.50
7.00 9.50 6.30
7.30 8.80 6.00
7.30 8.50 6.30
7.00 7.80 6.30
6.80 7.00 6.80
7.30 7.80 6.80
7.30 7.50 7.00
7.50 7.50 6.80
7.30 7.30 6.50
7.30 7.30 6.80
7.30 7.30 6.80
7.80 7.30 6.80

1991 1992 I993 1994 1995 1991 1992 1993 1994 199s

9.50 8.30 9.00 9.30 7.78 10 7.78 8.75
9.80 8.50 9.80 9.00 7.78 10 7.78 9.44
9.30 8.80 10.00 9.00 8.89 10.56 8.33 9.44
9.00 8.00 8.80 9.50 8.33 10.56 8.33 9.55
9.00 7.50 8.30 9.50 8.89 10 8.33 9.88
9.30 8.00 8.80 10.00 8.89 10.56 8.33 10.36
8.00 8.50 8.50 9.80 9.44 10.56 7.78 10.2
8.30 9.00 8.30 9.50 9.44 11.11 7.78 10.5
8.50 8.80 8.80 9.00 9.44 11.11 8.95 10.2
8.00 8.30 9.00 8.50 9.44 11.11 9.37 9.91
7.80 8.50 9.30 9.30 9.44 11.11 9.37 10.46
9.00 8.50 9.80 9.30 10 10 9.38 10.89
9.30 8.50 9.00 9.00 10 9.44 9.24 10.02
9.50 9.30 9.30 9.00 11.11 9.41 9.8
9.30 9.30 10.00 8.50 11.11 9.44 9.38 10.83
9.00 9.30 11.00 8.80 11.11 10.52 9.78 11.32
9.30 9.80 12.00 9.00 10.15 10.71 10.06 11.59

10.00 10.00 12.80 9.30 9.77 11 21 9.78 12.47
11.30 9.80 12.50 9.30 10.47 12.64 9.94 11.81
11.30 10.00 12.50 8.80 9.95 12.67 10.18 13.01
11.80 10.00 12.30 9.30 9.84 12.25 10.36 13.3
12.30 10.00 11.30 9.80 10.08 11.96 10.31 13.32
12.30 10.30 10.80 10.80 11.2 11.61 10.4 13.05
11.50 10.50 11.00 11.30 11.43 11.93 10.47 11.95
10.50 11.00 10.30 11.50 11.22 12.05 10.82 10.95
9.80 11.00 10.50 11.50 11.48 11.3 10.44 10.76
9.80 10.50 10.30 11.80 11.33 10.85 10.66 11.29

10.00 13.50 10.30 10.80 11.80 10.75 11.9 11.02 11.07
10.30 14.00 10.50 10.80 11.00 9.85 11.68 10.82 11.29
10.00 13.50 10.80 11.30 10.30 10.04 11.97 10.79 11.09

7.95
8.11
8.66
8.93
9.38
9.52
9.63
9.47
9.91

10.23
10.03
9.64 
9.23
9.03
8.96

8.8
8.74
8.67
8.83

9

9.14
9.41
9.72

9.8
10.46
10.77
10.82
10.54
10.45



Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

Date 1991 1992 1993 1994 1995
----
l-May 6.30 7.80 7.50 7.50 6.80
2-May 6.80 6.50 8.50 8.30 6.50
3-May 6.80 6.50 8.00 8.30 6.80
4-May 6.50 7.00 7.30 8.50 7.30
5-May 6.80 7.50 7.50 8.50 7.30
6-May 7.00 8.00 8.30 9.30 7.00
7-May 7.50 8.50 7.80 9.50 7.00
8-May 7.80 8.00 7.30 10.00 7.80
9-May 6.80 7.80 7.30 10.50 8.50

1 O-May 5.80 7.50 8.50 10.80 8.30
11 -May 6.00 6.80 9.50 10.30 8.30
12-May 6.30 7.00 9.50 10.50 8.30
13-May 6.50 7.50 9.30 9.50 7.80
14-May 6.80 7.00 9.00 9.00 8.30
15-May 6.50 7.50 8.80 8.50 8.80
16-May 7.30 8.30 8.80 9.30 9.00
1 7-May 7.00 8.30 8.80 9.00 9.80
1 8-May 6.80 9.30 9.00 8.50 9.50
19-May 6.50 9.80 9.30 9.00 9.50
20-May 7.50 10.50 9.30 8.80 9.50
21-May 7.50 10.50 9.00 9.00 10.00
22-May 8.80 9.30 8.80 9.30 9.80
23-May 8.50 9.00 9.00 9.50 9.80
24-May 8.00 9.50 9.30 10.00 9.80
25-May 8.30 10.00 9.80 10.50 9.80
26-May 7.00 10.50 10.80 10.80 9.50
27-May 7.30 10.50 10.50 11.50 9.30
28-May 7.00 10.00 10.50 11.50 10.50
29-May 8.00 10.00 10.50 10.50 11.30
30-May 8.00 10.30 10.30 11.00 11.30
3 1 -May 7.80 10.50 9.80 12.00 11.30

PEC K ANATONE LOWER GRANITE DAM

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

11.50 12.50 10.50 10.80 10.30 8.27 13.03 10.99 11.01 10.43
11.80 12.50 11.00 11.50 10.50 8.28 13.54 1 1  10.95 10.14
11.80 13.00 10.50 11.80 10.50 8.63 13.17 10.99 10.93 10.19
12.00 13.50 10.00 12.50 10.50 9.38 12.55 10.81 11.48 10.08
12.50 13.50 10.00 12.80 10.50 10.02 12.5 11.06 12.25 10.08
12.50 14.30 10.80 13.30 10.30 9.88 13.21 10.28 12.41 10.17
12.50 14.80 10.30 14.00 10.30 9.97 13.44 10.4 12.8 10.19
12.50 14.30 10.50 14.50 10.50 9.9 13.46 10.93 13.15 10.13
11.30 13.00 10.80 14.80 11.30 9.87 13.7 11.01 13.93 10.31
10.30 12.80 12.00 14.50 11.80 10.76 13.6 11.28 14.35 10.62
9.30 12.50 13.30 14.00 11.30 10.9 13.17 11.82 14.73 11.32

10.00 12.50 13.50 14.30 10.80 10.22 12.89 12.76 14.88 11.38
11.00 12.80 13.30 13.30 10.80 9.46 12.6 13.26 14.72 11.53
11.30 13.30 12.80 13.00 10.80 9.7 13.1 13.4 14.77 11.67
11.80 14.30 12.80 12.80 11.50 9.88 12.69 13.11 14.01 11.51
13.00 14.50 12.80 12.50 12.30 10 12.89 12.62 13.33 11.53
12.50 14.80 12.50 12.30 12.50 10.1 13.32 12.35 12.85 11.93
12.00 15.30 12.80 12.00 12.50 10.28 13.36 12.38 12.53 12.44
11.30 15.50 13.00 12.50 12.50 10.33 13.93 12.42 12.39 12.91
11.30 15.50 12.80 12.80 13.00 10.3 14.59 12.6 11.94 13.15
12.30 14.50 12.80 12.80 13.00 10.32 15.22 12.62 12.32 13.21
13.00 14.30 12.30 13.50 13.00 10.73 15.99 12.48 12.45 13.25
13.50 15.50 12.50 14.30 13.00 11.25 15.91 12.26 12.8 13.57
13.50 16.30 13.30 15.30 13.00 11.83 15.47 12.59 13.58 13.6
13.00 17.00 14.00 16.00 12.80 12.02 16.45 12.84 14.22 13.37
12.30 17.50 14.50 16.30 12.50 11.98 15.03 13.7 14 13.39
12.00 16.80 14.30 15.80 12.80 12.08 15.45 13.97 14.62 13.47
12.30 16.50 14.30 14.50 13.50 11.95 16.04 13.95 14.84 13.4
13.00 16.80 13.80 13.50 14.00 11.58 15.85 14.19 14.75 13.87
12.80 16.80 13.80 13.80 14.50 11.22 16 14.01 14.9 14.27
13.00 17.30 13.80 14.50 14.50 11.75 16.55 13.84 15.04 14.96



Date
----

1-Jun
2-Jun
3Jun
4-Jun
5-Jun
6-Jun
7-Jun
8-Jun
9-Jun

1 0-Jun
11-Jun
12-Jun
13-Jun
14-Jun
15-Jun
16-Jun
17-Jun
18-Jun
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
26Jun
27-Jun
28-Jun
29-Jun
30-Jun

Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

8.30 10.50 10.80 11.80 11.00 14.00 17.80 14.00 14.50 14.30 12 16.8 13.81 14.67 15.33
9.80 10.80 10.30 13.00 10.80 15.00 18.30 13.80 14.80 13.80 11.92 15.95 i3.92 15.46 15.01
9.80 11.30 10.00 14.30 11.00 15.80 17.80 13.30 15.50 13.80 12.3 i6.55 14.19 15.97 14.75
8.50 11.30 10.00 14.50 10.30 13.80 17.30 13.30 16.30 13.50 12.43 16.88 14.12 16.03 14.51
7.30 10.80 10.80 13.30 10.50 12.30 17.30 13.50 16.00 13.00 12.9 16.77 14.1 16.54 14.12
7.50 9.80 11.00 12.50 9.00 12.50 17.50 14.00 15.50 12.00 10.95 17.36 13.88 16.16 13.32
8.50 9.80 10.30 11.80 7.80 12.80 17.80 13.50 15.00 11.50 12 17.22 14.13 16.39 12.78
8.80 10.30 10.00 12.50 8.50 13.50 18.00 12.80 14.80 12.00 11.67 16.16 14.39 17.04 12.1
9.00 10.30 9.80 13.50 9.30 14.30 18.80 13.30 16.00 12.80 12.22 15.68 13.88 17.33 12.32
9.80 11.50 10.30 14.30 10.30 15.30 19.30 13.80 17.00 13.80 12 15.79 13.31 18.12 12.81
10.00 14.00 10.80 14.30 12.00 16.00 18.80 14.30 17.50 14.50 13.33 16.62 13.38 18.4 13.46
9.30 15.00 9.50 15.30 12.50 15.00 18.30 13.50 17.80 15.00 12.7 15.84 13.89 17.24 14.34
9.30 14.30 9.80 15.30 12.50 14.30 17.00 13.80 17.50 15.30 12.1 16.15 14.31 17.52 15.13
8.80 12.80 11.00 12.50 11.80 13.80 15.80 14.80 16.00 14.80 12.9 16.71 13.8 17.57 15.61
9.00 12.00 11.80 11.30 11.30 13.80 15.30 15.00 15.30 14.50 13.33 17.19 14.2 17.67 15.61
9.00 11.50 12.00 11.50 11.00 14.00 15.30 15.00 15.00 14.30 13.33 17.27 14.95 18.15 15.34
9.80 10.50 12.00 12.00 11.30 14.30 15.30 15.00 15.00 14.00 12.9 17.36 15.65 18.61 15.04
10.30 11.30 13.00 12.80 11.50 15.00 17.30 15.80 15.80 13.50 12.2 17.95 16.04 17.55 14.78
10.00 12.80 14.50 14.00 10.30 15.00 18.50 16.30 17.00 12.80 13.38 19.12 16.02 17.5 14.57
10.30 14.50 14.50 15.50 10.00 14.00 19.50 17.30 18.00 12.80 13.58 19.04 16.43 17.2 14.1
10.30 15.80 14.80 16.50 10.80 15.00 20.50 17.00 19.50 12.80 14.18 18.78 17.02 17.03 13.54
11.00 17.00 13.50 17.50 11.00 16.00 21.00 15.80 20.50 13.50 14 21.14 17.19 17.39 13.62
11.30 18.00 11.80 18.00 12.50 16.00 21.80 14.50 20.30 14.50 14.15 20.65 17.07 19.71 14.31
10.80 18.80 10.80 18.00 14.00 16.00 22.00 14.80 20.00 15.80 14.98 22.73 16.62 19.18 15.19
9.00 19.30 11.80 17.50 15.00 16.00 22.30 15.80 19.80 16.30 15.52 23.64 16.24 19.85 15.83
10.30 19.00 13.50 16.30 15.50 15.50 22.00 16.80 19.00 16.50 15.8 16.67 16.51 20.1 16.48
10.50 19.30 15.30 15.80 15.30 15.80 22.30 17.30 18.50 16.50 15.45 17.22 15.88 20.49 17.05
11.30 19.00 14.00 16.30 15.50 17.50 21.50 17.00 19.80 16.00 16.23 17.22 16.12 21.5 17.74

1 1.80 19.00 13.00 17.50 15.00 16.50 20.50 16.50 20.80 16.00 15.33 18.33 16.74 21.11 18.1
11.50 17.50 12.80 18.30 15.00 15.80 20.00 16.80 21 .00 16.50 14.92 18.33 17.46 20.88 17.95

PECK ANATONE LOWER GRANITE DAM



Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

Date
----

1 -Jul
2-Jul
3-Jul
4-Jul
5-Jul
6-Jul

7-Jul
8-JUI
9-Jul

1 0-Jul
11 -Jul
12-Jul
13-Jul
14-Jul
15-Jul
16-Jul
17-Jul
18-Jul
19-Jul
20-Jul
21-Jul
22-Jul
23-Jul
24-Jul
25-Jul
26-Jul
27-Jul
28-Jul
29-Jul
30-Jul
3 1 -Jul

1991

11.50
12.00
13.00
13.80
14.50
14.80
14.30
14.00
14.30
13.80
14.00
14.50
15.30
16.00
15.50
17.00
16.80
16.30
17.50
17.50
17.80
18.30
17.30
16.80
17.50
17.30
19.00
19.30
17.80
18.80
19.80

PECK ANATONE LOWER GRANITE DAM

1992 1993 1994 1995

17.30 13.30 18.80 16.00
15.80 13.00 18.50 15.80
15.30 12.80 17.50 14.30
15.30 11.00 17.50 13.30
15.50 10.80 16.00 14.50
11.80 11.80 14.00 15.30
9.30 12.80 12.80 16.00
9.50 12.80 11.50 16.30

10.00 13.00 11.00 17.00
10.00 13.30 11.00 17.50
10.00 13.50 11.00 17.30
9.80 13.00 11.00 17.00

12.80 13.00 11.00 16.30
16.50 13.00 11.50 16.30
14.30 13.30 11.50 17.00
8.30 13.30 10.50 17.80
8.00 13.30 10.50 16.50
8.30 13.50 10.30 15.50

10.50 14.00 10.30 15.50
15.50 13.50 10.50 15.30
17.00 13.50 9.50 14.50
17.50 13.30 8.30 14.80
17.30 13.30 8.30 15.00
15.80 13.30 8.50 15.00
16.00 13.50 8.80 15.00
16.50 13.50 9.00 14.80
17.00 13.80 9.00 14.00
17.50 14.00 8.80 14.00
17.00 14.00 9.50 13.30
16.50 14.80 11.00 12.30
17.00 15.00 14.00 12.80

1991 1992 1993 1994 1995 1991 1992 1993 1994 199s

16.00 19.00 17.00 21 .00 17.00 16.04
17.00 19.00 17.00 20.50 16.50 16.8
18.00 19 00 16.00 19.80 15.80 17.24
19.00 18.80 16.00 19.80 16.00 16.67
19.30 18.50 16.00 19.30 16.50 17.13
18.80 18.00 16.80 18.50 17.30 17.7
18.80 18.50 17.50 19.50 17.50 18.76
19.30 19.00 17.50 20.80 18.50 19.53
19.50 18.80 18.30 21.30 19.00 19.62
19.00 20.00 18.30 21.00 18.80 19.22
19.50 20.00 18.00 21.00 18.50 19.52
19.00 20.30 18.50 21 .00 18.30 20.83
20.80 21.00 18.00 21.50 18.30 19.73
20.50 21.30 18.30 21.50 18.00 19.25
20.50 21.30 18.00 21.80 18.80 19.7
20.80 21.00 18.00 22.30 19.00 20
20.50 22.00 18.00 22.50 19.80 20.3
20.00 21.80 18.50 22.30 20.30 20.53
20.80 22.80 18.80 22.30 20.50 20.27
21.50 22.30 19.00 22.50 20.80 20.35
21.80 22.00 19.30 22.80 20.80 20.6
22.00 21.30 19.00 23.00 20.80 21.8
22.30 20.30 18.30 23.00 20.80 22.86
23.00 19.80 18.50 22.80 20.80 24.6
22.80 21.00 18.50 23.50 21.30 23.68
22.50 22.00 18.30 23.30 21 .00 22.53
22.30 22.50 18.80 23.30 20.80 23.03
22.50 22.30 19.80 23.30 21.30 23.02
22.50 22.50 20.00 23.30 21.30 22.8
22.80 22.80 19.80 23.30 20.50 22.96
22.50 23.00 20.00 23.30 21.50 23.82

21.67
20
20
20
20

19.44
19.62
19.55
20.21
19.68

19.6
18.57

17.9
17.97
19.48
20.83

21.3
20.01
19.66
21.27
20.62
20.57

20.3
20.66
21.13
20.54
20.21
20.68

21.8
22.56

17.64 20.63 17.77
17.65 20.76 17.66
17.41 21.1 17.61
17.49 21.22 17.82
17.44 21.06 17.54
17.34 21.39 17.63
17.06 22.03 17.8
18.25 21.97 18.61
17.22 20.96 19.4
17.12 20.38 19.35
17.37 20.76 19.98
17.68 20.23 20.21
17.81 19.39 20.07
17.92 19.02 20.26
17.67 18.61 20.18
17.49 20.92 21.25

17.6 20.72 21.19
17.68 19.23 21.73
17.48 19.48 21.8
17.15 19.44 21.35
17.55 16.67 21.34
18.08 16.67 21.44
18.07 19.24 21.38
18.15 19.33 21.18
18.26 19.93 21.34
18.32 18.61 20.9
19.05 18.96 20.84
18.92 19.2 21.24
18.05 18.92 20.52
18.57 18.41 20.47
19.42 19.25 20.82
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Date
----

1 -Sep 15.50 12.80 16.30 15.80 14.30
2-Sep 14.00 13.30 16.00 15.80 15.30
3-Sep 11.30 13.30 16.80 15.00 15.50
4-Sep 8.80 13.30 17.00 15.00 15.50
5-Sep 8.80 17.00 15.30 15.00
6-Sep 8.80 17.00 15.50 14.30
7-Sep 8.80 17.00 15.30 13.50
8-Sep 8.80 17.00 15.30 13.80
9-Sep 8.80 17.00 14.50 14.00

1 0-Sep 8.80 17.00 13.80 14.30
1 l-Sep 9.30 16.80 13.80 14.30
12-Sep 9.80 15.30 13.50 14.50
13-Sep 9.80 14.50 13.50 14.50
14-Sep 9.80 14.00 13.30 14.00
I5 scp 9.80 14.50 14.00 14.00
I6-Sep 9.80 14.50 14.00 14.30
I7-Sep 9.50 14.30 14.50 14.30
18-Sep 9.50 13.50 14.50 14.00
19-Sep 10.50 13.30 14.50 13.80
20-Sep 11.50 13.00 14.50 14.00
21-Sep 12.00 12.50 14.50 13.80
22-Sep 12.00 12.00 14.00 13.00
23-Sep 12.00 12.00 14.00 13.00
24-Sep 11.80 11.80 14.00 13.00
25-Sep 12.00 12.30 13.80 13.00
26-Sep 11.80 12.00 13.80 12.30
27-Sep 11.80 12.50 13.80 12.30
28-Sep 12.00 12.50 13.80 12.50
29-Sep 12.80 12.80 13.50 12.50
30-Sep 13.30 13.00 13.80 12.30

Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

1991 I992 I993 1994 1995

PECK ANATONE

1991 1992 1993 1994 1995

21.50 20.30 19.30 21.80 21.30
20.50 20.30 20.30 21.80 21.50
20.50 20.30 20.50 21.50 21.30
20.50 20.30 20.80 21.30 21.00
20.80 19.50 20.80 21.00 21.00
21.00 18.50 20.50 21.30 21.00
21.50 18.00 20.50 21.30 20.50
20.80 18.00 20.80 21.50 20.00
20.30 18.30 20.80 21.00 20.00
21.50 18.50 20.80 2 0 . 3 0  2 0 . 5 0
21.50 18.80 20.50 19.50 20.80
21.50 19.00 19.50 19.30 20.80
20.30 18.00 18.50 19.00 20.80
19.80 17.50 18.00 19.00 20.50
19.80 17.00 17.50 19.30 20.80
19.80 17.30 17.50 19.80 20.50
20.00 17.80 17.50 20.00 20.50
20.00 17.80 17.30 20.30 20.50
20.00 17.80 17.80 20.30 20.30
20.00 18.00 17.50 20.00 19.80
19.30 18.80 17.00 20.00 19.00
18.30 19.30 17.00 20.00 18.50
18.00 19.50 17.00 20.00 18.50
18.50 19.00 17.30 20.00 18.50
19.00 18.00 17.00 19.80 18.30
19.00 17.30 17.30 19.50 18.50
19.00 17.50 17.50 19.80 18.50
19.00 17.50 17.50 19.50 18.00
19.00 17.50 17.80 19.30 18.00
19.00 18.00 18.00 19.30 17.50

LOWER GRANITE  DAM

1991 1992 I993 1994 I995

22.62 21.61 20.99 23.39 19.52
21.11 21.18 20.98 22.96 19.99

23.4 21.1 21.47 22.69 20.38
22.62 20.37 21.03 22.5 19.74
22.58 19.98 20.89 22.63 19.49
22.9 19.97 20.91 22.85 19.83

22.35 19.88 21.05 22.78 19.95
21.27 19.81 21.73 22.61 20.06

21.2 19.63 21.64 22.2 20.67
21.25 19.84 21.72 22.09 20.71

21 19.71 21.2 21.99 20.69
21.23 19.22 20.89 21.83 20.88
20.73 18.82 20.78 21.57 20.81
19.88 18.55 20.54 21.43 20.91
20.02 18.35 20.4 21.43 20.65

20 18.31 20.3 21.6 20.57
19.25 17.78 20.27 21.58 20.3
19.38 17.61 20.21 21.52 20.2

18.9 17.64 20.01 21.6 20.32
18.27 16.88 19.68 21.55 20.26
17.67 16.56 19.55 21.23 20.1
17.76 17.81 19.43 21.23 19.93
17.63 17.04 19.29 21.36 19.81

17.7 16.53 19.15 21.24 19.54
17.67 15.56 18.83 21.11 19.26
17.62 15.56 18.7 21.07 19.02

17.7 16.11 18.64 21 19.01
17.33 16.11 18.58 20.94 18.63

17.5 16.67 16.11 20.86 18.02
17.72 16.67 16.11 18.89 17.99
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Date 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995
-_--
1 Nov
2-Nov
3-Nov
4-Nov
5-Nov
6-Nov
7-Nov
8-Nov
9-Nov

IO-Nov
1 1-Nov
12-Nov
13-Nov
14-Nov
15-Nov
16-Nov
17-Nov
18-Nov
19-Nov
20.  Nov
2 1 -Nov
22-Nov
23-Nov
24-Nov
25-Nov
26-NW
27-Nov
28-Nov
29-Nov
30-Nov

Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

PECK ANATONE LOWER GRANITE DAM

7.80 9.30 7.80 7.50 9.80 12.80 10.50 10.50 12.78 12 78 12.22
7.30 9.00 7.30 6.50 9.30 12.30 10.30 10.30 12.78 13.33 12.22
7.00 8.30 8.00 6.30 9.00 11.80 10.50 10.30 11.67 13.33 12.22
7.50 8.00 7.30 6.30 9.30 11.30 10.30 9.80 11.67 12.22 11.67
6.80 7.80 7.30 6.50 9.30 11.30 9.80 9.80 11.11 12.22 11.67
5.50 7.80 7.00 6.50 9 30 10.80 9.30 9.30 11.11 12.22 11.11
5.50 7.80 6.80 6.30 8.80 11.00 8.80 9.30 11.11 12.22 11.11
5.80 7.80 6.50 6.00 8.80 11.00 8.80 9.00 11.11 12.22 11.11
6.50 7.50 6.00 6.00 9.00 10.80 8.30 9.00 11.11 12.22 10
7.00 7.30 6.30 6.30 9.30 10.00 8.30 9.00 11.11 11.67 10
7.30 6.80 6.00 6.30 9.30 9.50 8.30 9.30 11.11 11.11 10
7.30 6.80 5.80 6.30 9.30 9.80 7.80 9.30 11.11 11.11 9.44
6.80 7.30 5.30 6.00 9.30 9.80 7.30 8.80 9.44 11.11 8.89
6.50 7.30 5.30 5.80 9.30 9.80 7.30 8.30 8.89 10 8.89
6.50 7.00 5.50 5.80 8.50 9.80 7.30 8.00 8.89 10 8.89
6.30 7.00 5.80 6.00 8.00 9.30 7.30 8.30 8.89 10.56 8.89
6.30 7.30 6.00 5.50 8.30 9.30 7.30 7.80 8.89 10.56 8.89
6.00 7.50 5.80 5.00 8.30 9.30 7.30 7.30 8.89 10.56 8.33
6.80 7.30 5.50 5.30 8.30 9.00 7.00 7.00 8.89 10.56 8.33
6.30 6.80 5.30 5.30 8.30 8.80 6.30 7.30 8.89 8.89 7.78
6.30 6.30 5.00 4.50 7.80 8.30 6.30 6.80 8.89 8.89 7.78
6.00 6.50 5.30 3.80 7.30 7.80 6.30 6.00 8.89 8.89 7.22
6.00 6.30 4.30 4.00 7.00 7.80 5.50 5.80 8.89 8.89 7.22
6.00 5.50 3.30 5.00 7.00 7.30 5.00 5.80 8.89 8.33 7.22
5.80 4.80 3.50 4.30 7.00 6.80 4.30 5.80 7.78 8.89 6.11
5.00 4.50 3.50 3.50 6.80 6.30 3.80 5.80 7.22 8.89 6.11
5.00 4.50 3.80 3.50 6.30 6.30 3.80 5.80 7.22 8.89 6.11
4.80 4.30 4.30 3.80 6.00 6.30 4.30 5.30 7.22 7.22 6.11
3.50 3.50 3.50 3.80 5.80 6.30 4.30 5.30 7.22 7.22 6.11
4.50 3.30 3.50 3.80 5.30 6.30 4.50 5.30 6.67 7.78 6.11

i



Date
----

1 -Dee
2-Dee
3-Dee
4-Dee
5-Dee
6-Dee
7-Dee
8-Dee
9-Dee

1 0-Dee
11 -Dee
12-Dee
I3-Dee
14-Dee
15-Dee
16-Dee
17-Dee
18-Dee
19-Dee
20-Dee
2 1 -Dee
22-Dee
23-Dee
24-Dee
25-Dee
26-Dee
27-Dee
28-Dee
29-Dee
30-Dee
31-Dee

Mean Daily Mean Temperatures at Peck, Anatone and Lower Granite Dam for 1991-1995
(empty cells represent missing data)

PECK ANATONE LOWER GRANITE DAM

1991 1992 1993

4.80 3.50 3.30
4.80 3.50 3.30
4.80 3.50 3.30
5.00 3.30 3.50
5.00 3.50 3.30
4.80 3.50 3.30
4.30 3.50 3.30
3.80 3.00 3.50
4.30 3.00 3.80
4.00 2.80 3.80
3.50 3.00 4.00
3.80 2.80 4.00
3.00 3.00 3.80
2.30 3.00 3.80
2.30 3.00 3.80
2.30 2.80 4.00
2.30 2.80 4.00
2.30 2.50 4.00
2.00 2.50 3.80
2.00 2.80 3.80
1.80 2.50 3.80
2.00 2.50 3.80
2.00 2.80 3.50
2.30 2.50 3.30
2.80 2.50 3.00
2.80 2.50 3.30
2.30 2.50 3.30
2.30 2.30 3.00
2.30 2.30 3.00
2.30 2.30 3.00
2.30 2.30 3.00

1994 1995 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

3.80 5.30 5.80 4.30 5.80
3.30 5.80 5.50 4.30 5.80

6.00 5.50 4.30 5.30
6 30 5.00 4.80 4.50
6.30 4.80 4.30 3.50
9.30 4.50 4.00 3.30
8.80 3.80 3.80 3.30
8.80 3.00 4.30 3.50
9.00 4.30 4.50 3.80
9.30 4.50 4.80 3.50
9.30 4.50 5.30 3.80
9.30 4.30 5.30 3.80
9.30 4.30 4.80 3.80
9.30 4.30 4.30 3.80
8.50 4.30 4.30 4.30
8.00 4.00 4.50 4.30
8.30 4.30 4.50 4.30
8.30 3.80 4.30 4.50
8.30 3.50 3.80 4.30
8.30 3.80 4.00 4.30
7.80 3.80 4.30 4.30
7.30 4.30 4.00 3.80
7.00 4.80 4.00 3.30
7.00 4.80 3.80 3.30
7.00 4.30 3.30 3.50
6.80 4.00 3.00 3.80
6.30 3.80 3.00 4.30
6.00 4.30 2.80 4.30
5.80 4.30 2.80 3.50
5.30 4.30 3.00 2.50

4.00 3.00 2.00

6.67 7.78 6.1 1
6.67 7.78 6.11
6.67 7.78 5.56
6.67 7.78 5.56
6.11 6.11 5
6.11 5.56 4.44
6.11 5.56 5
5.56 5.56 3.89
5.56 5 3.89
6.11 5 5
6.11 5 5
6.11 5 5
6.11 5 5
6.11 4.44 5
6.1 I 4.44 5
6.11 4.44
6.11 4.44


	Untitled

